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OVER 50 ACTIVE 
STANDARD MODELS 


Solid achievement in solid-state 
design. Kepco’s 14 years of specialized 
experience continues to set the 
standard for the “State of the Art” in 
voltage regulated power supplies. 

















MODEL ouTPUT OUTPUT REGULATION 
VOLTS AMPS. 
S$C-32-0.5 0-32 0-0.5 
S$C-32-1 0-32 0-1 
$C-32-1.5 0-3: 0-1.5 
2SC-32-1.5 (0-3: 0-1.5)\ 
Dual Output \ 0-3: 0-1.5/ 
$C-32-2.5 0-3: 0-2.5 
$C-32-5 0-35 0-5 ; 
SC-32-10A 0-3: 0-10 © a O ] Oo ‘oO 
SC-32-15A 0-32 0-15 
SC-60-2 0-60 0-2 
SC-60-5 0-60 0-5 
2SC-100-0.2 0-100 0-0.2 \ 
Dual Output 0-100 00.2) 
$C-150-1 0-150 0-1 
SC-300-1 0-300 0-1 


SC-18-0.5 0-18 0-0.5 
SC-18-1 0-18 0-1 
SC-18-2 0-18 0-2 
SC-18-4 0-18 0-4 
SC-36-0.5 0-36 0-0.5 
SC-36-1 0-36 0-1 
SC-36-2 0-36 0-2 
SC-3672-0.5 36-72 0-0.5 
SC-3672-1 36-72 0-1 


PSC- 5-2 0-7.5 0-: 
PSC-10-2 7.5-12.5 0-: 
PSC-15-2 2.5-17.5 0-: = O2e __ 
PSC-20-2 5-22.55 0-* C) . JO 
PSC-28-1 22.5-32.! 0- 

PSC-38-1 32.5-42.! 0-1 


HB-2 0-325 0-200 ma. 


HB-4 0-325 0-400 ma. O | Oo O 


HB-6 0-325 0-600 ma. 
SR12-50 


SR28-50 2 
SR48-30 | 
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IF IT’S NEW... IF IT’S NEWS... IT’S FROM 


Published Monthly by ELCO As A New Products Service 


ELCO RACK-AND-PANEL OR CABLE CONNECTORS 


Series 8007-8008 


The industry's most versatile and reli- 
able connector, the Varicon, with wiping 
action mating principle, here applied 
in a connector providing highest contact 
density. Series 8007: with screw 
actuating device to provide positive 
lock against vibration plus easiest 
engagement and disengagement; 
available with 75, 100, 130 contacts. 
Series 8008: without screw actuating 
device, available with 80, 95, 110, 
125, 140 contacts. Both Series available 


with or without cover. Contacts and 
contact rows at .150’’ spacing. Both 
Series have male guide pin and female 
guide socket to align connectors prop- 
erly. Each pin and socket, in addition, 
is designed to permit 6 mounting and 
therefore 36 polarizing positions; with 
a theoretical possibility of over 100 
polarizing positions. A hold-down 
device also available with Series 8008. 


Write Elco Corp., Phila. 24, Bulletin 115 


ELCO MINIATURE CARD-EDGE TYPE 
PRINTED CIRCUIT CONNECTORS Series 6003 


Latest addition to Elco’s high reliability 
card-edge type connectors. Designed 
for use in miniaturized electronic equip- 
ment with .078°' contact spacing. 
Closest tolerances are guaranteed for 
board slot size, location and contact 
spacing. Tuning-fork style contacts 
employed; and can be supplied with 
wire hole termination. Either style con- 
tact is such that nearly-constant pres- 
sure is exerted on any thickness printed 


circuit board within NEMA thickness 
limits. Special treatment of contact area 
is free of tool marks and parallel to 
printed circuit board. The polarization, 
or keying system, makes use of metal 
polarizing tab which replaces a contact 
at any position along connector. Polar- 
izing may be accomplished easily in 
field; and further savings accrue by 
stocking only a single type connector. 
Write Elco Corp., Phila. 24, Bulletin 116 


ELCO E-Z MATE SOCKETS (Patented) 


Your answer to the question, ‘Why 
didn’t somebody think of it before?” 
E-Z Mates save time, tubes, temper. 
Available in 7 and 9 pin miniature 
models with shield base, saddle for 
top mounting, and snap-on base. Inter- 
changeable with military type sockets 
per specification MIL-S-12883A. Posi- 
tioning key at top of socket causes 
tube to slide until it reaches correct 
insertion position. Hence tubes may be 


inserted in blind and inaccessible 
locations without tube-pin damage. E-Z 
Mates can be provided with or without 
center shields. Contacts available of 
brass, phosphor bronze and beryllium 
copper, cadmium or silver plated. Insu- 
lator either general purpose or low-loss 
mica filled phenolic. Saddles and shield 
bases in steel or brass with cadmium, 
nickel or solder plating. 

Write Elco Corp., Phila. 24, Bulletin 117 
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[Technical Appliance Corp. | 


Ground Plane, 3 Ten-Turn Antennas — 
Circularly Polarized—215 To 265 MCS 


This new series of Tri-Helical Antennas has been 
designed for telemetry between fixed positions, or 
between ground and space vehicle. These antennas 
are circularly polarized. The three helical drivers 
are employed on a screen reflector for sharp direc- 
tivity. Two styles are available, each consisting of 
a@ ground plane, 3 ten-turn helical antennas with 
2%” OD aluminum support shafts, Fibreglass ti- 
rods, combining network and transformer. 


The devices are also available in 4, 6 and 8 turn 
models. Gain is relative to the number of turns in 
the drivers. 


| Bud Radio, Inc. | 


Inclined Panel at 22'2° Viewing 
Angle—All Aluminum Construction 


This new Imperial Inclined Panel Console has 
been designed to provide custom quality and ap- 
pearance in a production model. Structural mem- 
bers are sturdy aluminum extrusions and all joints 
are ball-cornered aluminum castings. The inclined 
panel is set at 221° for comfortable viewing. 


The complete assembly includes framework, top, 
bottom and two sides as well as a reinforced door 
with concealed hinges and a flush mounted latch. 
Cast brass heavy duty hinges are specifically de- 
signed to enable mounting components, blowers, 
etc. on rear door. 


£0.1% Maximum Drift Under Long Term 
Full Rated Operating Conditions 


High insulation resistance, low dielectric absorp- 
tion and low dissipation factor are major features of 
this new series of Polystyrene Dielectric Capacitors. 
Excellent high stability (+0.1% maximum drift 
under long term full rated operating conditions) 
makes them especially suitable for use in precision 
filters, servo systems, analog computers pulse net- 
works, high Q circuits plus a wide variety of pre- 
cision applications. 

In addition to subjecting all units to an acceler- 
ated life test they are completely tested for voitage, 
tolerance, insulation, resistance, and dissipation 
factor. 


T.C. Less Than 125PPM/°C—For Computer 
Timing Circuits, Electronic Organs 


Extremely low capacitance change with tempe- 
rature, (T. C. less than 125ppm/°C), makes this new 
Type 820UB Polystyrene Capacitor well-suited for 
tone generator circuits in electronic organs. Their 
long term stability and low T.C. are advantageous 
in such circuits since capacitance change results 
in unwanted change of pitch. 


Other applications are in timing circuits, pre- 
cision test equipment requiring low dielectric ab- 
sorption and extremely high insulation resistance. 


Type 820-UB is cased in a specially cured phe- 


For Oscillator Circuits—For Frequencies From 
400 Cycles To 75 Ke 


These Type TQA Precision Toroidal Inductors have 
been designed to provide a solution to stable os- 
cillators for frequencies from 400 cycles to 75 
kilocycles. The units are available in nineteen in- 
ductance values ranging from 7 Mhy to 22 henrys, 
laboratory adjusted to 1% accuracy. 


These toroid inductors are center tapped for os- 
cillator circuits and employ an extremely stabilized 
core for maximum temperature stability. 


Maximum Q is approximately 160 at 7.5 kc rang- 
ing down to 20 at 400 cycles and to approximately 
30 at 75 kc for low inductance values. Hum pickup 


[ Arco Electronics, Inc. | 


[Good-All Electric Mfg. Co. | 


[United Transformer Corp. | 





eem File System! Sec. 
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Antennas are all aluminum heliarc welded con- 
struction, iridited and painted for maximum cor- 
rosion resistance. Ground planes are circular, 8 ft. 
diameter, single unit construction. Helix diameter 
is 155%” and extends 123” from ground plane face. 
On Model G1141 ground plane structure tapers back 
to a 34” square mounting surface. The G1228 (il- 
lustrated) is designed to mount on a mechanical 
azimuth-elevation mount with counter weights. 


PRICE: G1141, $2000.00; G1228, $1850.00 
AVAILABILITY: Approximately 3 weeks 

SALES OFFICES: See eem p. 1382 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 455 
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Top, front and panel are drilled and tapped to ac- 
cept standard rack panels. All parts made of alumi- 
num to provide strength and reduce weight factor. 
Casters may be attached to the bottom. Sides, top, 
bottom and back are light grey hammertone, 
framework is black. 


Four sizes are available. Overall height 40 11/16” 
or 43 21/32”; depth (below inclined panel) ranges 
from 18%” to 22%”. 


PRICE: $155.00 to $200.00 

AVAILABILITY: From stock 

SALES OFFICES: See eem p. 1241 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 468 
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Capacitance range of the series is .002 to 5.0 
mfd. at voltage ratings of 100 VDCW through 1000 
VDCW; operating temperature range is —55°C to 
85°C. Dissipation factor exceeds that of silvered 
mica, being 0.02% at 1 kc. Temperature coefficient 
is —120+15ppm/°C. 

Standard tolerance is +5%, with closer tolerances 
available. These capacitors are hermetically sealed 
in non-magnetic enclosures with compression glass 
seals. 

PRICE: Varies with specifications 
AVAILABILITY: 2 to 4 weeks 

SALES OFFICES: See eem p. 1227 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 485 
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nolic molding with endfill of moisture tight epoxy 
compound. They are available in capacities from 
.001 to .68 mfd., and in 100, 200, 400 and 600 
VDCW. Standard tolerance is +20%; also available 
in +10%, +5%, +2%, +1%. Temperature range; 
—55°C to 85°C. Life tested for 250 hours at 85°C 
and 140% rated voltage. Winding construction, ex- 
tended foil (non-inductive). 


PRICE: On request 

AVAILABILITY: 2 to 3 weeks 

SALES OFFICES: See eem p. 1290 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 498 
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is extremely low due to a uniform toroid winding 
plus a high permeability outer case, providing 80 
db at coupling attenuation. 

TQA units, are similar to the maker’s MQA series, 
long an industry standard, but centertapped for os- 
cillator applications, etc. They are hermetically 
sealed to MIL-T-27A specifications and carry MIL 
identification TF4RX20YY. Size '%,4” x 1%.” x 1%)” 


PRICE: $9.00 to $21.00 

AVAILABILITY: From stock 

SALES OFFICES: See eem p. 1395 (1950-60 Ed.) 

OTHER PRODUCTS: See eem pp. 523, 630, 1140, 
1141 
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| Computer-Measurements Co 


Combines Functions of Counter, Time Interval 
Meter, Frequency/Period Meter 


Not a single vacuum tube is used in this new 


Model 727A Universal Counter-Timer. Solid-state 
circuitry provides increased reliability, reduced 
power consumption, size and weight, while ac- 


complishing the functions which would normally 
require 63 vacuum tubes. Power consumption is 
only 35 watts, weight only 27 Ibs., light enough for 
airborne operation, small enough to fit standard 
explosion proof housings. 

Combining the functions of a counter, time inter- 
val meter, and frequency/period meter, the Model 
727A performs five basic functions selectable by 
a front panel switch. Input circuitry design exploits 


LINES [Control Electronics Co., Inc.| 


Solid State Units Offer Short Delays From 5 
to 200 Microseconds 


This new series of Solid State Magnetostrictive 
Delay Lines available with short delays from 5 to 
200 microseconds easily withstands vibration to 500 
cycles per second at 15 G's and shock to 50 G's. 


In addition to long life, these delay lines have 
extreme temperature stability and operate from 

55°C to 100°C with a coefficient of less than 20 
parts per million per degree Centigrade. The units 
are in metal tube enclosures with complete herme- 
tic sealing. These lines meet all applicable MIL 
specifications. 


The new series of non-microphonic delay lines 


[ Electro Instruments, Inc. | 


To Operate X-Y Plotter—Generates Control 
Signals For Input Devices and Plotter 


The new El! 4700 “Dataverters” translate digital 
data from a variety of input devices into analog 
voltages to operate EI X-Y Plotters, and also gener- 
ate control signals for both the input devices and 
the X-Y Plotter. 


Inputs which are accepted by the Dataverters 
include punched cards, punched paper tape, and 
magnetic tape. The appropriate input is selected 
by a switch in the Dataverter input unit. 


Output features include scaling, output multi- 
plier, and symbol generation. The Dataverters can 
accept coded data on cards or tape and automati- 


Solid State Device For Illuminated Numeric 
Displays 

This solid State Binary to Decimal Converter, 
Model 260, has been designed as companion equip- 
ment for computers which require decimal display 
readout for any number of four bit code inputs. 
The following four bit codes can be converted into 
decimal readout: 

1) Binary Code Decimal (1-2-4-8) 


2) Decade Counter Code (1-2-2-4) 

3) Gray Code (Cyclic Code) 

4) Binary Complement Coded Decimal 
5) Binary Two Out Five Code 

6) Binary (1-2-4-7) 


To prevent false readouts and assure reliable 


Low-Speed, Low-Cost Units Fit Many Utility 
Digital Applications 


As a supplement to this maker's line of high- 
speed units this new ‘3000 Series’ of Digital Test 
Equipment “Building Blocks” is available to fit 
many low speed digital applications where price and 
utility are important. The series should prove partic- 
ularly suitable for educational use, both in class- 
room demonstration and in laboratory experiments, 
and for process contro! research and development 
involving digital techniques. 


Units in the 3000 series are the Inverter Type 
3101, Diode NOR Type 3110, Flip-Flop Type 3201, 
Delay Type 3301, Clock Type 3401, Pulse Generator 


| Hermes Electronics Co. (Formerly Hycon Eastern) | 


[ Digital Equipment Corporation| 
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the desirability of remote operation and switching 
without special regard to length or type of cable, 
impedance matching, etc. All functions are brought 
to the rear. Unit's flexibility aids automatic pro- 
gramming of the control functions. 

Measurements ranges are dc to 10 mc for fre- 
quency; 0.1 usec to 107 sec. for time interval; 0.1 
usec for period. Converters available for higher fre- 
quencies. Accuracy +1 count +oscillator stability. 
Unit offered with two-year free service warranty. 
PRICE: $3,500.00 
AVAILABILITY: On request 
SALES OFFICES: See eem p. 1252 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 540, 541 
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has a range of input-output impedances from 5 to 
200 ohms with carrier or pulse frequencies of up 
to 1 megacycle. The lines have an insertion loss of 
54 db. 


Taps can be supplied and spaced as close as 3 
microseconds with or without an adjustment fea- 
ture. The Model MF-40 (illustrated) is a torsional 
mode line with a delay of 40 microseconds. The de- 
vice is %.” in diameter and 6.8” in length. 

PRICE: On request 

AVAILABILITY: 2 to 3 weeks 

SALES OFFICES: See eem p. 1254 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 539 
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cally plot any of eight symbols. Selection of the 
symbols can be made manually or automatically. 

Circuitry in the device is completely transistor- 
ized with both magnetic core and transistor logic 
being used. All power supplies are regulated and 
short-circuit proofed. The maker has given particu- 
lar attention to reliability. The instrument will 
operate within specifications within temperatures 
up to 55°C. 


PRICE: On request 

AVAILABILITY: On request 

SALES OFFICES: See eem p. 1269 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 666, 667 
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operation over a wide range of ambient conditions, 
solid state techniques are used for conversion and 
memory functions. All relays and tubes have been 
eliminated. No preventive maintenance is required. 
The Binary to Decimal Converter activates a 
cold-cathode decimal display equivalent to a 
“Nixie” tube. Filamentary§ projected readout 
equivalent to IEE Alpha-Numeric Unit is available 
on special order. A variety of four bit codes can 
be converted. 
PRICE: $115.00 (1-10); $105.00 (11-49) Price is less 
indicator AVAILABILITY: 60 days 
SALES OFFICES: See eem p. 1301 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 592 
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Type 3410, Pulse Amplifier Type 3601. All units 
have the graphic front-panel construction and are 
housed in rugged aluminum. Accessory equipment 
includes standard DEC power supplies, power 
cables, mounting panels, and patch cords. 

Units in the series operate at speeds up to 500 
ke. They are directly compatible with the high- 
speed units, since both employ the same logical 
techniques. Prices average about half the cost of 
comparable high-speed units. 

PRICE: On request 

AVAILABILITY: Stock to 6 weeks 

SALES OFFICES: See eem p. 1262 (1959-60 Ed.) 

OTHER PRODUCTS: See eem pp. 542, 543 
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NEW PRODUCT 
LITERATURE 


MINIATURIZED PRINTED CIRCUITS Sec. 1700 


Technical Bulletin P-5a on Miniaturized Printed 
Circuits contains clear, concise and complete in- 
formation on how the elimination of ‘‘lands’’ or pads 
around plated-thru holes oermits substantial size 
reduction cf printed circuit boards and greater com- 
ponent densities. It describes how the harrels of 
the holes are used fo: solder joints without sacri- 
fice of reliability, repairability, pull strength or In- 
culaticn resistance. P-5a is one of a series of 10 
Tecrtnical Bulletins for the design engineer and 
draftsman working from an original schematic. 
Photo ircuits Corporation, Dept. °-1539/EP, 31 Sea 
Cliff Ave., Glen Cove, N. Y. 
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POWER CONNECTORS Sec. 2100 


This is 12-page catalog on Series 14, 16, EZ and GA 
Continental Connectors. These four series are minia- 
ture rectangular power connectors Ccesigned for heavy 
duty applications in guided missiles, aircraft and 
electronic e7uipment recuiring high dielectric and 
mechanical strength combined with high precision 
and reliability. Complete specs, outline dimensions, 
illustrations and general information are covered. 
Electronic Sales Div., De-Jur Amsco Corp., Dept. E/P 
45-01 Northern Bivd., Long Island City 1, N. Y. 
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PRECISION MECHANICAL PARTS Sec. 2500 


The 1960 ‘‘New Look’’ Master Catalog #21 is a 
416 page publication on Precision Instrument Com- 
ponents. This unique, pocket-size catalog contains 
technical details, MIL specifications and complete 
drawings of over 12,000 stock items, such as; pre- 
cision gears, shafts, speed reducers, magnetic 
clutches, differentials, instrument plates, tool parts 
and many other associated components. PIC Design 
Corp., Dept. E/P, 477 Atlantic Ave., East Rockaway, 
L. 1, N.Y. 
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PANORAMIC ANALYZER Sec. 2900 


The iatest issue of ‘‘The Panoramic Analyzer’ No. 
5, outlines how tedious point by point measurements 
of audio-freauency response and distortion can be 
avoided by the use of an automatic scanning audio- 
frecuency spectrum analyzer. Methods of measuring 
harmonic and intermodulation distortion and tracing 
loudspeaker response are explained in detail. The 
report is complete and concise and should be of 
interest to those concerned with high-fidelity com- 
ponents, transducers, filters, etc. Future issues of 
this publication dealing with other measurement and 
analysis problems will be sent regularly to those re- 
auesting placement on the mailing list. Panoramic 
Radio Products, Inc. Dept. E/P, 514 So. Fulton Ave., 
Mount Vernon, N. Y 
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TEST EQUIPMENT CATALOG Sec. 2900 


This 36 page, 1960 Catalog describes a complete 
line of equipment which measures the electrical 
characteristics of control synchros, torque synchros, 
and computing resolvers. The theory of operation, op- 
erating procedure, and specifications for each item 
of equipment are described in detail. Theta Instru- 
ment Corp., Dept. E/P, 520 Victor St., Saddie Brook, 
N. J. 
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MICROWAVE DIRECTIONAL COUPLERS Sec. 3400 


This 6-page technical brochure describes Micro- 
wave Directional Coupler design and operation. Thirty 
types of couplers are illustrated and electrical per- 
formance data are discussed. Mechanical dimensions 
are given for each of these st@ck units. Custom de- 
signed types are displayed and their functions out- 
lined together with suggestions for submitting speci- 
fication data for special assemblies. Waveline Inc., 
Dept. E/P, Caldwell, N. J 
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Author provides practical design problems and solutions that work! 


DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGITAL COMPUTERS 


by Abraham |. Pressman, M.S. 


This new book, by the well-known authority in 
the field of digital computer circuit design, was 
acclaimed by engineers attending the recent I.R.E. 
Show for its contribution to improved, gy 

ny 
circuit design engineer can acquire a firm knowl- 
edge of the principles and practices of designing 
transistorized digital computer circuits from this 
new, authoritative text. The book is primarily con- 
cerned with design of computer building blocks 
using transistors. Particular stress has been placed 


ized circuit design for digital computers. 


on the most important building blocks. . .‘“And”’ 


gates, “Or’’ gates, Flip Flops, and interconnect- 


ing chains of such blocks. 


To be of greatest general utility, the author 
employs “worst-case” design techniques. ‘‘Worst- 


Case” design is absolutely essential for digital 


type circuits, as these are of the nature of all or 


none circuits, and single errors even over long 
periods of time cannot be tolerated. His design 
considerations permit circuits to work when all 
supply voltages, resistors, passive components, 
and all transistor as well as diode parameters are 
simultaneously off their nominal values by the 
expected maximum tolerances. 

Covers the major schemes currently employed 
in designing digital computer logic, including 











Pyramiding Factors, Turn On, Turn Off, and 
Storage Time calculations. Circuit analysis and 
all aspects of output waveforms are calculated 
treating the transistor as a current switch. 

Circuit designers who have no background in 
transistors are provided with all the necessary 
transistor fundamentals as well as basic computer 
circuitry. Also contains a discussion of Boolean 
Algebra and its applications to the design of opti- 
mum switching circuits. 

While this book is written from the viewpoint 
of the circuit designer, the method of analysis is 
easily followed by engineering students and 
technicians. 

CONTENTS: Basic Building Blocks in Digital 
Computers ... Logical Chains in Digital Comput- 
ers... Transistor Fundamentals . . . Transistor 
Transient Response... Diode Gating ... Voltage- 
Switching Diode Gate Logic with Transistor In- 
verting Amplifiers .. . Current-Switching Diode 
Gate Logic with Transistor Inverting Amplifiers... 
Resistance Logic with Transistor Inverting Am- 
plifiers . . . Direct-Coupled Transistor Logic. . . 
Miscellaneous Transistorized Logic Circuits... De- 
sign of Flip-Flops and Delay Multivibrators.. . 
Appendix; Measurement of Transistor Turn-On, 
Turn-Off, and Storage Times. #215, cloth, $9.95. 


ANNOUNCING—NEW RECEIVING-PICTURE TUBE 
SUBSTITUTION GUIDEBOOK 
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book is even more valuable. 


MASTER RECEIVING-PICTURE TUBE SUBSTITUTION GUIDEBOOK by H. Middleton. The popular 
Receiving Tube Substitution Guidebook* and all four supplements has been reset, expanded and 
brought up to date in one master book. The original Tube Substitution Guidebooks were considered 
the most handy and important work books for technicians, engineers and hobbyists—the new Master 

In one Master Book that is easy-to-use the entire range of all radio and 
television receiving and picture tubes and their substitutions are at your fingertips. 


@ 5100 Radio and ‘Television Receiving Tube and 825 Picture Tube substitutions are listed in 
numerical sequence with accompanying wiring instructions showing the original and substitute 
tube socket illustrations. @ features European-American and American-European cross index 


listing 325 
@ special section on ruggedized tubes. 


American to European substitutions; 320 European to American tube substitutions 


This book is an indispensable tool to any person who designs, assembles or repairs radio, TV or 
electronic equipment. This book pays for itself almost immediately. A major portion of the first 
printing has been sold out, you must act now to reserve your copy. Satisfaction guaranteed. 


#244 — 8%” x 11”, only $7.45 


*For a short time, the original RECEIVING TUBE SUBSTITUTION GUIDE, its four SUPPLE- 


MENTS will be available. 


NOW AVAILABLE 


ENCYCLOPEDIA ON CATHODE-RAY OSCILLO- 
SCOPES & THEIR USES (2nd edition) by John F. 
Rider & Seymour Uslan. The second edition of 
the extremely useful book—has been expanded to 
include the new types of oscilliscopes and their 
applications. It is completely up-to-date! 

Whatever your field—geophysics, aviation, auto- 
motive, medical research, television, audio, com- 
puters, automatic control or any other branch of 
industrial and communication electronics—you'll 
find the cathode-ray oscilloscope today’s basic 
instrument. 


This 23 chapter (1300 pages) volume covers all 
construction and operating details of the tube-gun- 
deflection electrodes—screen; all the circuits used 
in oscilloscopes with explanations of circuit func- 
tions; specifications and schematics of American 
and foreign oscilloscopes; adjustment and applica- 
tion in all areas of use. 

It covers the latest in specia! purpose cathode- 
ray tubes, new data on probes, related information 
on scope photography, pulse measurements,square 
wave testing #133, 1300 pp., 8% x 11”, $21.95. 


For those who have the original RECEIVING TUBE SUBSTITUTION GUIDE and its SUPPLEMENTS—now available 


RECEIVING TUBE SUBSTITUTION GUIDEBOOK—FOURTH SUPPLEMENT 1h) H. A 


. Middleton. Contains 


the latest receiving tube and picture tube substitutions. Lists more than 510 new receiving tube sub- 


stitutions, more than 85 European-American substitutions, 


substitutions. 
300 new TV tube substitutions. 
substitutions. i 


A new 


and more than 85 American-European 


The television picture tube substitution listing has been enlarged and includes almost 
feature is 
A convenient cumulative index lists the tube types in the original GUIDEBOOK and 


the inclusion of more than 150 ruggedized tube 


the FOUR SUPPLEMENTS. (Important notice this fourth supplement is contained in the MASTER 
RECEIVING TUBE SUBSTITUTION GUIDEBOOK) £139-4, $1.35. 


MATHEMATICS FOR ENGINEERS by W. N. Rose, B.Sc. Eng. (Lond.) 
Head of Mathematics Department, Borough Polytechnic Institute 


The two volumes of MATHEMATICS FOR 
ENGINEERS form a most comprehensive and 
practical treatise on the subject, and will prove 
a valuable reference work, embracing all the 
mathematics needed by engineers in their practice, 
and by students in all branches of engineering. 

“We know of no mathematical engineering text- 
book so wide in scope as this, so exhaustive in 


treatment, and so valuable as a work of reference. 
...Mr. Rose’s work should appeal to all engineers.” 
— The Scottish Educational Journal 


#246-1 Vol. I (9th edition) 259 figures with nearly 
1400 worked and set examples, cloth, $6.60 


#246-2 Vol. II (5th edition) 140 figs., cloth, $6.60 





Two books by Keats A. Pullen, Jr., Eng.D. 


CONDUCTANCE DESIGN OF ACTIVE CIRCUITS. 
The non-linearity of electron tubes and transis- 
tors has for many years greatly complicated the 
design of active circuits associated with these de- 
vices. This book presents a proven method of 
overcoming these complications. 

The conductance approach utilizes a technique 
whereby a non-linear circuit may be linearized 
on a point-by-point basis. This definitive book 
explains and illustrates the theory and mathe- 
matics involved in this technique. 

It presents the conductance technique as applied 
to the design of a wide variety of vacuum tube 
and transistor amplifier, mixer, and oscillator 
circuitry in the broadest sense. #207, Cloth 
Bound. $9.95 


CONDUCTANCE CURVE DESIGN MANUAL. This 
manual, a companion volume to Conductance De- 
sign of Active Circuits, is the designer’s tool 
complete with tube curves, tables, and explana- 
tions for applying the conductance approach to 
eiwectronic circuit design problems. It will enable 
design engineers and lab technicians to select the 
proper tubes and their associated components to 
apply the conductance approach. It has been 
shown that the non-linear circuit may be linear- 
ized on a point-by-point basis if adequate data 
on the small signal characteristics of the non- 
linear devices are available. Based on this knowl- 
edge, the author has constructed more than 70 
conductance curves representing more than 200 
different vacuum tube types. #210, 128 pp., 8% 
11”, spiral stiff cover binding. $4.25 


Buy these books at your electronics parts jobber or book store, or order direct from 





* Prices subject to change without notice. 


EP} 





JOHN F. RIDER PUBLISHER. INC. 116 West 14th Street. New York 11, N.Y 


Canada: Chas 


W. Pointon 


Chapman & Ha Ltd 37 Essex St 


Ltd., 66 Racine Rd 


Wu 


Rexdale, Ont 


India: Asia Publishing H 
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COMPACT MULTIPLE CONTACT CONNECTORS 





SUBMINIATURE CONNECTORS 





KEY POSITIONING MINIATURE SOCKETS 





HIGH PERMEABILITY POWD 


HIGH PRESSURE BLOWER 
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“Hinge” Units Offer Easy Engagement And 
Disengagement — 20 to 100 Contacts 


Said to offer a maximum number of contacts in 
a minimum amount of space, these new “Hinge” 
Connectors feature easy engagement and disen- 
gagement. Only normal pressure engages the plug 
and socket units, and the lock holds them securely 
together. Releasing the lock the units separate by 
the spring action of the contacts. Simple locking 
device assures positive contact; wiping contact 
action keeps contacts clean. 

These hinge connectors are made with 20 to 100 
contacts in multiples of 10 contacts. They can be 
supplied with caps and cable clamps. Either the 
plug or socket body fit into the cap. 


[Continental Connector Corp. | 


For Aircraft and Instrumentation Use Requiring 
Extreme Miniaturization 


These new 29 and 75 contact Subminiature Con- 
nectors, Series SM, are available with reversed 
guides or patented polarizing screwlocks. Designed 
for aircraft and instrumentation applications re- 
quiring extreme miniaturization, their electrical 
and mechanical ratings meet or exceed applicable 
paragraphs of MIL-C-5015 and MIL-C-8384. All mate- 
rials are made to military approved specifications.. 


Breakdown at sea level is 1900 volts RMS, cur- 
rent rating is 5 amperes. Contacts are precision 
machined phosphor bronze, gold plate over silver 
plate for low contact resistance and ease of solder- 


| Elco Corporation | 


Facilitates Insertion 7 and 9 Pin Tubes 
In Blind and Inaccessible Locations 


The new “E-Z Mate’’ Sockets feature a position- 
ing key at the top of the socket which causes the 
tube to slide until it reaches the correct position 
for insertion. This makes for easy insertion in blind 
and inaccessible locations without damage to the 
tube pins. 


The sockets are available in 7 and 9 pin miniature 
models with shield base, saddle for top mounting, 
and snap-on base. They are interchangeable with 
corresponding military types per specification MIL- 
S-12883A. These sockets can be provided with or 
without center shields. Contacts are available of 


ER CORES 


160-Mu Moly-Permalloy Units For Audio Filter 
Low Frequency Use 


Claimed to be the highest permeability powder 
cores available on the market, these 160-mu cores 
offer designers 28% higher inductance than is at- 
tained with 125-mu cores. 

Developed specifically for audio filter low-fre- 
quency applications they offer the advantages of 
higher Q and miniaturization. At least 10% fewer 
turns of wire are required to yield a given induct- 
ance. The higher inductance-fewer turns ratio also 
permits use of heavier wire for windings, appre- 
ciably reducing d-c resistance and resulting in a 
significantly higher Q. 

The 160-mu cores are available in eight standard 


[ Magnetics, Inc. | 


| Induction Motors Corp. | 


Thin Radial Blade Construction — Delivers 51 
CFM Free Air 


This is a new 400-cycle, High Pressure Blower, 
designated as Model BT2910B-1, which delivers 51 
CFM free air and 7.6” H,O S.P. cutoff. The device 
provides continuous duty over ambient temperature 
range of —55°C to 85°C and meets or exceeds all 
applicable military specifications for humidity, salt 
spray, sand and dust, shock and vibration. Motor 
case and wheel are anodized aluminum; motor 
shaft is stainless steel. 

Featuring “thin radial blade’’ construction the 
blower has been developed for applications requir- 
ing high pressure air with minimum assembly size 
and motor speed. 


[Cinch Manufacturing Co. | 
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Cable entrance hole can be placed at the one 
end, or in the top, or both. Cover is finished in black 
wrinkle and the cable clamps are cadmium plated. 
Contact tails will take either conventional solder 
wiring or AMP “78” series taper tab receptacles. 
Insulation is general purpose Bakelite. 





Current rating is 4.5 amperes; contact resistance 
rated current at .020 ohms; insulation 1000 meg- 
ohms. 

PRICE: Varies with requirements 
AVAILABILITY: From stock 

SALES OFFICES: See eem p. 1310 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 569 
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ing. Engagement and disengagement forces have 
been reduced without sacrificing millivolt drop. 
Floating contacts insure positive self-alignment of 
each contact. 


Aluminum hoods, protective shells and solder 
core contacts are available on order for these con- 
nectors. Body material is molded from glass filled 
Dially! Phthalate per MIL-M-19833, Type GDI-30 
(green). 

PRICE: Varies with specifications 
AVAILABILITY: 60 days 

SALES OFFICES: See eem p. 1253 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 563 
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brass, phosphor bronze and beryllium copper, with 
cadmium or silver plating. 

Insulator material can be either general purpose 
or low-loss mica filled phenolic. Saddles and shield 
bases can be furnished in steel or brass with cad- 
mium, nickel or solder plating. 

Current rating is 1 ampere; voltage Rating is 500 
RMS at sea level and 3.4 in./Hg; Insulation resist- 
ance is 1000 megohms minimum; Contact Resist- 
ance .030 ohm maximum. 

PRICE: Varies with specifications 
AVAILABILITY: On request 

SALES OFFICES: See eem p. 1267 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 566, 567 
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sizes, ranging in outside diameter from .500 to 
1.570 inches, and inside diameter from .300 to .950 
inches. 

Finishes available are standard unstabilized core 
finishes, including “2”, gray enamel, 500 volts rms, 
60 cps; “5”, gray enamel, 1000 volts rms, 60 cps; 
and “7”, a high-temperature finish for use up to 
450°F, with excellent resistance to potting com- 
pounds. 

PRICE: On request 

AVAILABILITY: On request 

SALES OFFICES: See eem p. 1323 (1959-60 Ed.) 

OTHER PRODUCTS: Will be cataloged in the forth- 
coming (1960-61) edition of eem. 
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The blower operates on 208 volts, 3-phase, 400 
cps, but is offered in these design options: 1) 115 
volts, 400 cps, single phase, and 2) 125°C or higher 
ambient temperature. 


The unit’s speed is 11,250 rpm; weight, 3.1 Ibs; 
input, 85 watts; current, 0.33 amperes. Motor case 
diameter is 3%”; blade housing diameter, 5%”; 
overall length excluding flange, 4%”. 


PRICE: On request 

AVAILABILITY: On request 

SALES OFFICES: See eem p. 1304 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 846 
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GENERAG INSTRUMENT DISTRIBUTOR DIVISION 


silicon 


aherelas 


HIGH SPEED 


HIGH CONDUCTANCE 
HIGH TEMPERATURE 


HIGH VOLTAGE 


HIGH BACK 
RESISTANCE 


COMPLETE 
RELIABILITY 




















; Including the industry’s most 
General Instrument semiconductor en- : ‘ 3 
: s : versatile diode with uniform 
gineering has made possible these ; ¥ 
silicon diodes with a range of charac- excellence in all parameters 
teristics never before available to the 
industry. 
GENERAL PURPOSE FAST RECOVERY HIGH CONDUCTANCE 
TYPES TYPES TYPES 
The types listed here are just a small IN456 —-1N461 1N625 1N482 1N484A 
sampling of the complete silicon diode 1N457 1N462 1N626 1N482A 1N484B 
line. General Instrument also makes a 1N458 1N463 1N627 1N482B 1N485 
complete line of medium and high 1N459 1N464 1N628 1N483 1N485A 
power silicon rectifiers, and all can be 1N629 1N483A 1N485B 
supplied in quantity for promptdelivery, 1N483B 1N486 
1N484 1N486A 
* JAN Types 
Order them from General Instrument Authorized Distributors 
THESE AUTHORIZED DISTRIBUTORS CARRY A FULL STOCK OF ALL GENERAL INSTRUMENT SEMI-CONDUCTORS 
- AND CAN GIVE YOU IMMEDIATE DELIVERY FROM STOCK AT FACTORY PRICES 
CALIFORNIA INDIANA OHIO 
Newark Electric Co. Brown Electronics, Inc. Buckeye Electronics Distributors 
4747 W. Century Bivd. 1032 Broadway 236-246 E. Long St. 
Inglewood Fort Wayne Columbus 
Pacific Wholesale Co. Grah ; The Mytronic Co. 
1850 Mission St. 122 gh yy eran, ae 2145 Florence Ave. 
San Francisco Indianapolis Cincinnati 
Shanks & Wright, Inc. Pioneer Electronic Suprly Co. 
2045 Kettner Bivd. MARYLAND 2115 Prospect Ave. 
San Diego Radio Electric Service Co oo 
Yona Electronic Supply Co. 5 N. Howard St. On Geamet @ ctronics 
302 W. M lia Bivd. i ! e ! 
—<_ ae 708 S. Sheridan, P.O: Box 5423 
Tulsa 
MASSACHUSETTS 
CONNECTICUT PENNSYLVANIA 
4 The Greene-Shaw Co., Inc. coe : 
Sun Radio & Electronics Co., Inc. 341-347 Watertown St D & H Distributing Co. 
308 Bedford St. Stent ’ 2535 N. 7th St 
Stamford Harrisburg 
The Bond Radio Supply, Inc. Herbach & Rademan, Inc. 
439 W. Main St. — nowy Van : 1204 Arch St. 
Waterbury ae peeneten, Inc. Philadelphia 
New York City WASINNGTON 
ILLINOIS ; _ Seattle Radio Supply Co. 
Merquip Company Hudson Radio & Television Corp. 2115 2nd Ave. 
5904 W. Roosevelt Rd. 37 W. 65th St. Seattle 
Chicago ; New York City WISCONSIN 
Newark Electric Co. Sun Radio & Electronics Co., Inc. Radio Parts Co., Inc. 
223 W. Madison St. 650 Sixth Avenue 1314 N., 7th St. 
Chicago New York City Milwaukee 
GENERAL INSTRUMENT DISTRIBUTOR DIVISION 240 Wythe Avenue, Brooklyn 11, N.Y. 
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QUADRUPLE EXHAUST RACK MOUNTED BLOWER [McClean Engineering Laboratories | TTA 
26 





“TOP-HAT” DIODE CLIPS 








Produces 250 CFM With Filter In Place — Has 
Permanent (Washable) Filter 


This new Model 4E300S1 is a highly efficient 
Quadruple Exhaust Centrifugal Blower for electron- 
ic cabinet cooling applications. The unit features 
vertical exhausts from the center of the blower 
and diagonal upward exhausts from the rear of the 
blower housing. This combination of air exhaust out- 
lets gives uniform cabinet pressure and ventilation 
Dimensions are standard 19” width and 514” panel 
height. 


Two fan cooled, rubber mounted 2900 rpm, 115 
V, 50 cps, single phase, shaded pole motors drive 
four dynamically balanced centrifugal blower 


[ Atlee Corp. (Formerly Atlas EE Corp.) | 


Increase Printed Circuit Reliability—Simplify 
Component Installation 


Simpler component installation and replacement 
of “Top-Hat’’ diodes or rectifiers can now be 
achieved through the use of these new spring- 
tempered beryllium copper Mounting Clips. Cir- 
cuit contact is provided by an integral lug passing 
through the mounting surface either for connection 
to printed circuit leads, or for solder connection. 


Each clip pair exerts a strong retaining spring 
action on the body of the component, pressing the 
shell downward against a small projection in the 
clip which penetrates through films or oxide to 
clean metal, assuring circuit continuity under ex- 
treme conditions of stress. 


INSULATION LIFE TESTER [Associated Research, Inc. 


12 Hours Automatic Operation — Makes HV 
Breakdown Or Leakage Tests 


Individual components or circuits connected to 
this Model 8515 Insulation Life Tester are auto- 
matically tested in sequence, at the pre-set poten- 
tial. When breakdown or leakage current in excess 
of a predetermined value develops, the device may 
be set to sound an alarm and shut off completely, 
or to continue checking the balance of the units, 
while dropping to zero the test potential on the unit 
that has failed. Indicator lights show which unit 
has failed and also which is under test. 


As many as fifty individual components such as 
capacitors, transformers, switch-decks and point-to- 
point in complete assemblies or cables may be 


D-C VOLTAGE COMPARATOR _ [Electro Precision Corp. | 





For Rapid, Accurate Go/No-Go 
Indication of D-C Voltage Levels 


Particularly valuable in automatic component 
testing, system check-out, or process monitoring, 
this new DLI-205 Precision D-C Voitage Comparator 
has been designed for rapid, accurate Go/No-Go 
indications of d-c voltage levels. The unit provides 
accurate d-c voltage comparison over the range 
from 1 millivoit to 1000 volts. The basic unit al- 
lows three voltage classifications (high, middle, 
low). Additional classifications may be added. 

The differential input which gives 60 db com- 
mon mode rejection at 60 cps, makes the device 
ideal for noisy production testing conditions. The 
relay output may be used for visual indication, tape 


MEGACYCLE PULSE GENERATOR [Electro-Pulse, Inc. | 
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Provides High Output Power And Fast Rise Time 
Pulses At Repetition Rates To 2 MC 


This new Model 3450C Pulse Generator is an un- 
usually versatile instrument for the generation of 
single or recurrent pulses. All pulse parameters are 
continuously variable over a wide range with ex- 
cellent control resolution and high stability, maker 
states. Plug-in modular construction extends ap- 
plications and simplifies maintenance. 


Among the instrument’s new features are wide 
range variable pulse delay (0 to 10,000 usec.) and 
pulse width (0.05 to 10,000 usec); high resolution 
controls, and automatic overload indication. 


Output amplitude is stabilized by power regu- 


ele) 


wheels. Air inlet side of blower is covered with a 
highly polished stainless steel grille. Captive thumb 
fasteners are incorporated in the grille to assure 
quick easy filter removal without the necessity of 
removing the blower from the rack. 


The Model 4E300S1 will produce 250 CFM with 
permanent (washable) type filter in place. Dispos- 
able filter supplied on request. Gray hammertone 
finish on housing. 


PRICE: $139.00 (1-9) to $119.60 (50-99) 
AVAILABILITY: 6 weeks 

SALES OFFICES: See eem p. 1325 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 611 
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The Wyre (R) clip of the pair holds the standard 
soldering lead of the diode or rectifier with an 
edge grip in a specially contoured slot. This secure- 
ly holds the lead and allows easy replacement or 
removal by a twisting motion, without unsoldering 
leads or disturbing other parts of the circuit. 

The new clip accommodates “‘top-hat” diodes or 
rectifier cases from .245 to .270 O.D. Secures to 
mounting surface by eyelets or rivets. Available 
separately in bulk, or mounted, also for surface 
wiring connections. 

PRICE: On recuest AVAILABILITY: On request 
SALES OFFICES: See eem p. 1229 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 559 
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tested simultaneously. Tests may be made while 
components and assemblies undergo heat-cold, 
humidity and altitude tests to meet MIL or com- 
mercial specifications. 

A d-c potential, provided by the maker’s Model 
8514 HV Test Set, may be set for any value to 20 
KV. Rate of rise and application time for this test 
potential is adjustable. Units not under test are 
short circuited to provide utmost safety. Leakage 
current range 0-10/25/100/250 ma. 

PRICE: Approximately $4,000.00 

AVAILABILITY: 15 weeks 

SALES OFFICES: See eem p. 1228 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 649 
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punch operation, or component selection. The de- 
vice utilizes chopper-stabilized d-c amplifiers con- 
nected as diode limiters, and a Zener diode ref- 
erence. Limit setting is accomplished by 10-turn, 
1000-division dials, insuring repeatability well with- 
in the 0.1% accuracy limits. 


Accuracy: 0.15% (full scale); Voltage Ranges: 1, 
10, 100 V; Input Impedance: Greater than 200K— 
all ranges; Operating Time: 20 milliseconds; Power: 
115 volts @ 60 cps. 


PRICE: $1,100.00 AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1270 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 546 
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lators and pulse output is presented DC coupled 
with base line at chassis ground. 

Repetition rate internally or externally con- 
tolled or single shot. On single shot operation 
front panel pushbutton produces one cycle of input. 

Rise time continuously variable from 0.015 usec 
to 0.5 usec. fall time is 0.02 usec min. (increases 
with rise time control). Overshoot less than 4%, 
(overshoot and slope optimizing adjustments pro- 
vided). 

PRICE: $720.00 

AVAILABILITY: 4 weeks 

SSLES OFFICES: See eem p. 1270 (1959-60 Ed.) 
OTHEP PRODUCTS: See eem p. 672 
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HIRSCHM 


plugs - sockets - t 


HIRSCHMANN precision made components, a standard of 
excellence in Europe for more than 30 years, are now 
available to meet your design, production and replacement 
needs from the Rye Sound Corp., its 20 sales offices and 
its national distributor organization. Hirschmann prod- 
ucts are standard equipment on such well-known European 
brands as Norelco, Grundig, Nordmende, Blaupunkt, 
Lowe, Telefunken, Siemens, Braun, Uher and many others. 

Hirschmann plugs, sockets and terminals offer two 
distinct advantages—American designed equipment for 
American consumption can use these products, and Ameri- 
can designed equipment for European consumption can 
also use these products because they are designed to 
satisfy both American and European standards. 

The Hirschmann line consists of miniature type plugs, 
connectors, and couplings for transistor and other small 
size applications, as well as standard sizes. The line in- 
cludes multiple connectors from 2 to 36 poles, round types, 
flat types, wire mounts, panel mounts, wall mounts, etc. 
Depending upon the type of plug, they generally feature 
strain relief, axial and transverse wire connection, flexible 
sleeves, cord grips, unbreakable construction and shock- 
proofing. 

Included also are spring-loaded and insulated test prods, 
plus flexible and rigid types, alligator clips, banana plugs, 
continental type electrical plugs, universal multi-function 
panel terminals, spade terminals. A complete 52-page 
catalog with detailed specifications dimensions and appli- 
cations is available by writing to S. M. Scher 





Exclusive U. S. sales agent 
RYE SOUND CORP., 145 Elm Street, Mamaroneck, N. Y. 
West Coast warehouse: 1113 E! Centro, Hollywood 38, Calif. 


Other precision Rye Sound products include: 
headsets, miniature microph 


earphones, 
sub-mini Pp 
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RACK MOUNT HIGH POTENTIAL TEST SET 








LIGHT INTENSITY CALIBRATOR [Hoffman Electronics Corp. | 
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SMALL, INEXPENSIVE HI-POT TESTER 





Assures Non-Destructive Dielectric 


Through Quick Acting Relay 

This new Rack Panel Mount High Potential Test 
Set, No. 570RP Series, provides for continuously 
variable leakage tests with settings from 20 micro- 
amperes to 3 milliamperes. Through a quick acting 
relay, which cuts current from the components un- 
der tests in milliseconds, non-destructive dielectric 
testing is assured. 

Variable ranges to 10,000 voits are available, with 
standard models ranging from 0 to 3000 volts or 0 
to 5000 voits AC. 

The voitage is read directly across the output 
leads. There is no primary input measurement er- 
ror. Allowance is made for leakage reactance in 


Testing 


Measures Intensity of Solar and Tungsten 
Radiation and Color Temperature 


This portable Light Intensity Calibrator measures 
not only the intensity of solar and tungsten radia- 
tion but also the color temperature of light. The 
instrument utilizes the maker's silicon solar cells 
and is said to have an accuracy rating of +2%. 

The device is capable of measuring light inten- 
sity radiation from 10,000 foot-candies to 1 foot- 
candle (equivalent to 100 mW/cm2 down to 0.01 
mW/cm2). Measurable range for color temperature 
from 1,800°K to 3,200°K. Spectral sensitivity range 
is from 4,000 to 11,500 angstroms. 

The unit has industrial applications for all “black 
body” radiation measurement (excluding ultra vio- 


TRANSISTORIZED PULSE GENERATOR [Navigation Computer Corp. | 


Provides Accurately Timed Clock Pulses At 
Crystal Controlled Frequencies 


This new All Transistor Pulse Generator is avail- 
able for 100 Kc (Model 300X-1}, 200 Kc (Model 
300X-2), and 300 Kc (Model 300X-3). A standardized 
2.5 volt pulse (Vk) of both polarities is generated 
by a crystal controlled oscillator. The output stage 
is transformer-coupled and has a constant voltage 
characteristic which maintains an undeteriorated 
pulse when loaded between 0 and 100 ma output 
current. 

Each of the three units is fabricated on a 5” x 6” 
gilass-epoxy printed circuit card, 4,4” thick, adapted 
for use with an 18-pin P.C. receptacle. Other fre- 
quencies are available on request. 


{ Peschel Electronics, Inc. | 


Designed For Application Where Fixed Output 
Voltage Tester Is Adequate 


The new Model P1AC-S High Voltage Test Set is 
intended for use where a fixed output voltage is 
adequate. The unit features buzzer and panel light 
indication of breakdown, grounds and shorts, when 
testing during manufacture of components, appli- 
ances, lighting fixtures, etc. 


Self-protection to tester is another feature, as is 
automatically current limited output for protection 
of the device being tested. Maximum short circuit 
current is 19 ma., and output voltage drops to zero 
when output is shorted. 


Reliability is enhanced by extreme simplifica- 


ANTENNA PATTERN INTEGRATOR _ [Scientific-Atlanta, Inc.| 


Automatically Measures Directivity 
Of Antennas—Digital Readout to 4 Places 


The Model API 1 Pattern Integrator is primarily 
designed for use in computing the directivity of an- 
tennas. However the instrument lends itself well to 
other applications where it is desired to measure 
the area under a curve in rectangular coordinates. 


The integrator operates either independently or 
simultaneously with either a polar or rectangular 
antenna pattern recorder since its input signals 
are obtained directly from a square-law detector 
and an antenna positioner. 

The integral sum— a number proportional to the 
power radiated by the antenna under test— is read 
out on decimal counting units to an accuracy of 


[ General Hermetic Sealing Corp. | 
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the unit being tested, and there is full scale output 
with .0025 mfd load capacitance. Accuracy is 
+5% over the entire voltage range. 


This rack panel model is designed for modular 
installations to provide simple mounting into all 
sorts of consoles or panel control instrumentation 
set-ups. Unit measures 1114” wide, 842” high, 91%” 
deep, and weighs 12 Ibs. 

PRICE: $277.50 (3000 V); $302.50 (5000V) 

AVAILABILITY: 2 weeks 

SALES OFFICES: See eem p. 1287 (1959-60 Ed.) 

OTHER PRODUCTS: Wil! be cataloged in the forth- 
coming (1960-61) edition of eem. 
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let or fluorescent) as, for measuring the color tem- 
perature of molten metal in forging or metal work- 
ing. 

Requiring no warm up time, the calibrator has 
instantaneous response with all adjustments and 
measurements made directly on the instrument. 
Operating temperature of the unit is 25°C+5°. 
Powered by mercury batteries, unit measures 121/4x 
12x62” and weighs 15 Ibs. complete with probe. 
PRICE: Varies with requirements 
AVAILABILITY: On request 
SALES OFFICES: See eem p. 1299 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 1058 
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Output: +VkO pulse and —Vk pulse with over 

shoot clipped 
Loading: 100 ma into as low as 25 ohms 
Output Impedance: Transformer coupled 5 ohms 
Accuracy: +.01% of crystal frequency 
Temperature: 0° to 135°F 
Weight: 3 ounces 
Power Required: —12 volts, 13 ma 

+12 volts, .1 ma 


PRICE: $125.00 AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1336 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 550 
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tion of the device. Output voltage is fixed at 900 
volts rms; controls are limited to line switch and 
pilot light; buzzer has no contacts to wear out; pilot 
lights are long-life neon type. 


The tester measures 5” x 6” x 4” deep and 
operates from any 115 volt lighting circuit. The test 
leads have high voltage insulation and terminate 
in test prods. Other fixed output voltages are avail- 
able to order. Weight 6 Ibs. 


PRICE: $75.00 

AVAILABILITY: 2 weeks 

SALES OFFICES: See eem p. 1346 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 742 
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at least 0.5% of maximum count or single samples. 
A synchro driven sampler provides 1,000 samples 
of the antenna signal for 360° rotation of the an- 
tenna. Automatic shut-off after 1,000 samples en- 
sures accurate integration. Crystal controlled clock 
frequency assures excellent stability. 


The API 1 may be used for any application where 
it is desired to integrate an a-c or d-c signal in re- 
spect to shaft position. 

PRICE: $2,400.00 AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1367 (1959-60 Ed.) 
OTHER PRODUCTS: Will be cataloged in the forth- 
coming (1960-61) edition of eem. 
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The capability and the capacity 


... the prime requisites of the packaging specialist 


There is more to electronic packaging than providing 
a case. You've got to provide the case. And you've 
got to provide it when it is needed, and in quantity. 
The ability to do this does not come overnight, nor is 
it produced by a sideline effort. The capability and 
the capacity for meeting the requirements of today’s 
circuitry can only result from specialization and 
experience. 

The Milton Ross Company has such specialization and 
experience. For the past seven years it has concen- 
trated solely on the problems of design and production 
of electronic packaging. As a result, it has the capabil- 
ity and the capacity to provide the package—your 
package. 

If your packaging problem involves magnetic elements 
— shift registers, pulse transformers, logic blocks; if 
it involves semiconductors — diode packages, tran- 


sistors, etc.; or if it involves circuit modules, you can 
be sure that we have the standard solutions and new 
approaches on three levels of packaging effort: 
Encapsulation, Mounting and Insulation. 

The Milton Ross Company pioneered the matched 
Shell and Header technique of encapsulation. It pro- 
vides molded inserts in place as a normal operation. 
Transipads are the industry’s standard for insulating 
metal cases from circuit boards. 

This familiarity with the problems of the industry is 
complemented by a capacity for production. Special 
or difficult parts present no problem. In fact, we will 
tool any large quantity order with no expense to the 
customer. 

This time why not be assured of as much engineering 
in your package as there is in your circuit? Let us 
work with you from the early design stages. 


THE MILTON ROSS CO. 237 Jacksonville Ra. Hatboro, Pa.» OSborne 2-0550 
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SYNCHRO TORQUE RECEIVER TESTER 








PRECISION AUTOMATIC SPECTROMETER SYSTEM § [Victoreen Instrument Co.) 
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ELECTRONIC WATTMETER [Weston Instruments Div. Daystrom, Inc. | 





PRECISION X-Y RECORDER 





[Theta Instrument Corp. | 


Tests Aircraft Indicators With Sealed-in Torque 
Receivers For Angwiar Lag 


Aircraft indicators with sealed-in torque receivers 
can be tested automatically for angular lag with 
this new Model RF-2 Receiver Test Fixture. Syn- 
chro Torque Receivers are automatically tested: for 
dynamic error in accordance with BuOrd Specifica- 
tion MIL-S-20708A. No fixtures are fastened to the 
TR shaft. The measured error is due to rotor un- 
balance, bearing friction, and brush friction which 
act against the generated torque of the component, 


At the press of a button the indicator under test 
is driven with a 3-wire electrical signal at the rate 
of 1 rpm. The variation in this signal is converted 


Print-And-Plot Type With Digital And Aanalog 
Readouts 


This new print-and-plot type spectrometer, Model 
ASP-1ADR, is a precision single channel spectrom- 
eter with digital and analog readouts. Presentation 
of data in both digital and analog form simulates 
the performance of many multi-channel type an- 
alyzers, but at a fraction of their cost, manufacturer 
says. 


Features include the ability to make a com- 
pletely automatic 100-channel pulse height analy- 
sis, provision of simultaneous spectrum in forma- 
tion by decimal printer and strip-chart record, and 
ability to set the instrument automatically to start, 
stop or recycle at 10-percent points of the full 100- 


Provides Resolution to .01% of Rated Input 

This new Electronic Wattmeter, Model 1483, pro- 
vides varied power measurements and resolution to 
much lower power factors than conventional indi- 
cating type dynamometers, maker says. The unit is 
designed for measurements at sustained accuracy 
and resolution down to .01% of rated input. 

Since output of the device is a low impedance d-c 
current, and can be measured in many forms and 
degrees of precision, Model 1483 can be used to 
actuate digital meters and remote, indicating d-c 
milliammeters, and to drive strip-chart recorders. 
Also, the unit can be paralleled with several Model 
1483's for summarizing polyphase powers on one 
indicator; drive precision integrators to translate 
readings to energy (power x time): and can be read 


[F. L. Moseley Co. | 


Operates Directly From a Transducer, Eliminates 
Need For Extra A-C Converter 


This new Precision X-Y Recorder, designated as 
Model 2D, has an integral AC/DC input and a built- 
in X-axis time base. This “Autograf’’ recorder oper- 
ates directly from a transducer and eliminates the 
need for an extra a-c converter. D-C ranges provide 
accuracy and resolution of better than 0.2% it is 
stated, and the instrument’s new control panel 
arrangement insures maximum operating conven- 
ience. 

Model 2D’s input range is 7.5 mv to 150 v on the 
X-axis, and 5 mv to 100 v on the Y-axis. The X-axis 
time base is 7.5 to 750 seconds in 5 steps. The in- 
put resistance is 200,000 ohms per volt. 


ALL-EPOXY ENCAPSULATION SYSTEM [Epoxy Products, Inc.| 
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Three Part System Of Header, Shell And Pellets 
For Module Fabrication 


Designed to end shorting failures caused by vi- 
bration, low insulation resistance, humidity and 
other environmental effects this simple All-Epoxy 
Encapsulation System for electronic components 
consists of three basic parts: 1) an all-epoxy header, 
complete with embedded leads and attached mount- 
ing board; 2) a molded, cured, all-epoxy shell (either 
round or rectangular) and, 3) pre-metered, all-epoxy 
Pellets. 


After the components are attached to the mount- 
ing board, the finished module, plus a pre-metered 
pellet, are inserted into the epoxy shel! and heated. 
The pellet melts and cures, embedding the module 


eem File System! Sec. 
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into a direct angular error indication without the 
assistance of any transducers on the indicator. In- 
dicators may be subjected to any environmental 
factor during the test at no sacrifice of accuracy. 

Aithough the equipment is built with BuOrd speci- 
fied cycle of two rotations in each direction at 1 
rpm, it may be factory modified for higher speed 
and shorter cycles. Frequency, 400 cps; Synchro ex- 
citation, 10V to 115 V. 


PRICE: $2,000.00 

AVAILABILITY: 4 weeks 

SALES OFFICES: See eem p. 1386 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 755 
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channel scan. Counting times for full scan can be 
varied from 1.0 to 100,000 minutes. 

Used with a large, well-shielded detector, the 
ASP-1ADR can be used for low level counting work, 
for health-physics identification studies, and for 
fallout analyses. Other applications include decay 
scheme studies, absolute gamma ray counting, and 
neutron activation analyses. Major components of 
system are linear amplifier, A & D readout scaler, 
electronic timer, printer and recorder and high voit- 
age supply. 

PRICE: $5,450.00 AVAILABILITY: 30 to 60 days 
SALES OFFICES: See eem p. 1398 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 959 
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directly with a type K pot for maximum precision. 
Current coils in the instrument require very little 
power, can be overloaded up to 400% without de- 
grading accuracy due to heating effect. Only one 
potentiometer, an unregulated current supply and 
regulated voltage supply are required to standardize 
the unit. 
Ranges are 250/500/1000 watts. Input (current) 
5 amps normal, 10 amps max.: (potential) 50/100/ 
200 volts normal, 75/150/300 volts maximum. 
PRICE: $1500.00 to $1600.00 
AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1405 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 762, 1008, 1054 
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The recorder provides a zero offset and a vac- 
uum paper hold-down. For each axis the pen speed 
is 20 inches per second. 


To increase the versatility of the new X-Y re- 
corder the manufacturer has several accessories 
available. These include a digital character printer, 
curve follower, continuous roll chart transport, and 
a “pull-through, tear-off’’ chart transport. 


PRICE: $2,350.00 

AVAILABILITY: 12 weeks 

SALES OFFICES: See eem p. 1333 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 769 
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and forming 2 single, epoxy-encapsulated unit of 
infinite insulation resistance and great mechanical 
stability. 

Because of its all-epoxy costruction, there is no 
cracked glass, no weld contamination, no coeffi- 
cient of expansion problem. Any type of metal may 
be used for leads; dissimilar leads may be welded 
together; threaded inserts and studs can be fur- 
nished, molded into the header; shells are available 
with female plug tops. 

PRICE: From $10.00/M to $10.00/C 
AVAILABILITY: Stock to 3 weeks 

SALES OFFICES: See eem p. 1275 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 784 


60 Reader Service Card 1/60 
JANUARY 1960 








|] NEW PRODUCT 
LITERATURE 









Cont. from page 7 


POWER STACK ASSEMBLIES Sec. 4000 


This 4-page Bulletin No. 308 is a listing of select- 
ed power stack assemblies, ranging from 3 to 30 
kw d-c output, using the new Radio Receptor selen- 
ium Tri-Amp rectifiers. Design data is shown for units 
of 125 and 250 volts dc, convection and forced air 
cooling. The required a-c input voltage and the rated 
output in kw and amperes are shown for each unit. 
List prices are given for each stack and group as- 
sembly. Radio Receptor, Inc. (subs. General Instru- 
ment Corp.), Dept. E/P, 240 Wythe Ave., Brooklyn 11, 
N.Y 
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RULING PEN BROCHURE Sec. 4100 


This descriptive three color brochure pcints up 
the unique features of Marathon Long Line and Wide 
Line ruling pens. These pens offer a distinct ad- 
vantage over ordinary ruling pens by drawing five to 
eight times more inches of line per filling. For ex- 
ample, No. 9 width pens will rule about 45 feet of 
line in contrast to ordinary pens, which rule about 
6 feet of same width line, it is claimed. These ruling 
pens are made in six fixed widths. Keuffel & Esser 
Co., Dept. E/P, Adams and 3rd Sts., Hoboken, N. J. 
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RECTIFIER NEWS Sec. 4400 


This 8-page quarterly, Rectifier News, RN-1159, 
contains articles on referencing and instrumentation 
with zener diodes, and output regulation utilizing 
the switching action of zener diodes. Included are de- 
tailed circuits and performance curves covering the 
specific components used. International Rectifier 
Corporation, Dept. E/P, El Segundo, Calif. 
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TIME DELAY RELAYS Sec. 4500 


This 8-page illustrated catalog contains complete 
technical data on a new line of Electronic Time De- 
lay Relays with the maker's exclusive no-moving part 
solid state timing module, and featuring adjustable 
timing for exceptional flexibility. It is claimed that 
these are the first and only known adjustable delay 
devices that meet ali the accuracy and reliability 
recuirements of high performance military and in- 
dustrial electronic systems particularly for airborne 
and ground support missile applications. Engineering 
Bulletin 5905 includes a comprehensive description 
of circuit design, manufacturing and assembly pro- 
cess, standard and special type specifications, and 
detailed data on sizes, available mounting arrange- 
ments, weights and terminal styles. Tempo Instru- 
ment Inc., Dept. E/P, P. 0. Box 338, Hicksville, N. Y 
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SILICON ZENER DIODE CATALOG Sec. 4800 


Six-page catalog, Bulletin SR-20, describes a 
complete line of hermetically sealed silicon zener 
diodes, including listings of 152 standard types, and 
instructions on selection from 1584 standard and 
special voltage tolerance types. Also detailed are 
zener diode performance characteristics, current 
limits and derating curves covering the units listed 
international Rectifier Corp., Dept. E/P, El Segundo, 
Calif. 
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SWITCHING TRANSISTORS Sec. 4800 


This new 24-page booklet, ‘‘Medium and High Speed 
Switching Transistors’, lists maximum ratings and 
electrica| characteristics for all PNP and NPN me- 
dium and high speed types in this maker’s switch- 
ing transistor line. The booklet also contains nine 
transistor switching time measurement circuits, dia- 
grams _ illustrating mechanical specifications and 
connections, and a section on transistor switching 
time requirements. Sylvania Electric Products Inc., 
Dept. E/P, 1100 Main St., Buffalo 9, N 
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PREM-0-RAK 


BALL-CORNERED 


port MODULAR 
iety of 
arrangements Wh TRANSMITTER 
made possible 
Peri RACKS 
flexible 
a, 22” and 2512” DEEP 
designed for FOR STANDARD 
function 19” RACK PANELS 
and beauty. 





Designed for MULTIPLE INSTALLATIONS and for use with PREM-O-RAK 
CONSOLE SYSTEMS 


RIGIDLY CONSTRUCTED © Frame made of 14 gauge steel © Panel Mounting 
Angles 3/16” thick © End Panels and Doors made of 16 gauge steel. 


CONTACT YOUR DISTRIBUTOR or SEND FOR FOLDER S-160 
y t q t 5 7 ¥ 5 5 vt 
PUSAN By METAL PRODUCTS Co. 
337 Manida Street, 
New York 59, New York 


EXPORT DEPARTMENT: EMEC 
127 Grace Street, Plainview, N. Y. 


WESTERN SALES OFFICE: 
1485 Bayshore Bivd., San Francisco, Cal. 
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Transform Linearly Polarized Waves To 
Circularly Polarized Waves 


These Cylindrical Waveguide Components are de- 
signed to be used in conjunction with the corre- 
sponding size of rectangular waveguide and are for 
use in applications where circularly polarized waves 
are desired. They are for requirements involving 
physical structures that are sensitive to polarization 
such as certain types of duplexers and ferrite de- 
vices. 


Three currently available items include a rec- 
tangular to cylindrical transition used to launch a 
TE,1 mode of great purity in a cylindrical wave- 
guide. A second item is a circular polarization 


[ Hewlett-Packard Co. | 


in Six Waveguide Sizes From 2.6 to 18 KMC— 
Attenuations of 10-20 DB 


This new series of Broadband Precision Attenu- 
ators, designated as Model 372, are designed to 
remain accurately calibrated regardiess of humid- 
ity, temperature or aging. Attenuation is invarient 
with time and ambient conditions because it de- 
pends neither on the position of, nor power ab- 
sorbed by, resistive cards or vanes, according to 
the manufacturer. Instead, attenuation is a func- 
tion of the coupling-hole array between two per- 
manently joined waveguide sections. This is the 
same principle employed in this maker's directional 
couplers. 


[ Globe Industries, Inc. | 


Can Include Brake, Gears, Governor—6 0z./In. 
Torque For Intermittent Duty 


These new Type GJ D.C. Motors are 1%” in di- 
ameter, have continuous duty ratings to 1/100 H.P., 
and can be wound for series, split-series, shunt or 
universal operation. Units are designed to meet 
MIL environmental specifications and, with filters, 
MIL radio noise specs. Length of the motor is de- 
termined by stack length chosen. A particular fea- 
ture of Type GJ motors is that torques to 6 0z/in can 
be obtained for intermittent duty. 


These motors lend themselves to integral brakes 
which are capable of full load speed stops in 
2.9 revolutions. Brakes add 11%” to overall motor 


[ Allard Instrument Corp. | 


Electromagnetically Operated—For Instrument 


Displays, Data Presentation 

This new series of Digital Readout Modules oper- 
ates entirely on electromagnetic principles and has 
been designed for extreme application flexibility in 
instrument displays, data presentation and similar 
systems. Measuring 115,” high, 1%” wide, 134” 
deep, the modules can be energized as required te 
display any numeral from 0 through 9. Digit size is 


14%” high by 1” across. They are not subject to 
burnout and provide high readability in strong 
incident light. 


in-plane digital display is achieved through use 
of seven miniature electromagnetic indicating seg- 
ments operated in any desired combination by a low 
power d-c signal. 


[The Daven Co. | 


Transistorized Converters For Direct 
Replacement of Dynamotors 


This new line of transistorized DC to DC and 
DC to AC converters has been developed as a direct 
replacement of dynamotors in both military and 
commercial equipment. 

These static converters completely eliminate the 
problem of brush replacement so common in 
equivalent rotating machines, and will run for 
thousands of maintenance free hours, maker states. 

The units weigh approximately one-half as much 
as the dynamotors they replace. Mechanical size is: 
length 8%,”, diameter 414%”, weight 7.75 Ibs. 


Input voltage is 22 VDC to 30 VDC. Input current 
is less than 24 amperes. Output voltage is 1,000 
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phase shifter (illustrated) used to transform a lin- 
early polarized TE,1 mode in a cylindrical wave- 
guide to either left-or-right-hand polarization. The 
third is a conical horn which radiates or receives 
either a linear or circularly polarized wave for an- 
tenna testing. By using the phase shifter in groups 
of four, a means is provided for continuously chang- 
ing phase through as many full cycles as desired. 
Each type is available in a complete range of sizes 
to cover 5.85 to 90 kmc/sec. 

PRICE: $176.00 to $271.00 

AVAILABILITY: 14 to 45 days 

SALES OFFICES: See eem p. 1259 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 798, 799 
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Attenuation accuracy of the Model 372 attenua- 
tors averages better than +0.4 db from nominal. 
Variation across the band is less than +0.5 db from 
mean. Since there are no protrusions into the wave- 
guide, SWR’s are permanently and extremely low— 
1.05 to 1, it is stated. 

The attenuators are offered in six waveguide 
sizes from 2.6 to 18 KMC, with nominal attenuations 
of 10 or 20 db. 

PRICE: $115.00 to $375.00 (depending on band) 

AVAILABILITY: From stock 

SALES OFFICES: See eem p. 1297 (1959-60 Ed.) 

OTHER PRODUCTS: See eem pp. 449, 688-693, 807- 
813, 905 
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length. Various types of governors may be used, 
and integral planetary gear speed reducers are 
available in hundreds of ratios. 


1/60 


Typical unit illustrated is 5” long, weighs ap- 
proximately 16 oz., includes a speed reducer and 
brake. Type GJ motors can use 6 to 75 VDC, pro- 
vide output speeds in the range 6,000 to 13,000 
rpm. 


PRICE: Varies with specific customer application 
AVAILABILITY: On request 

SALES OFFICES: See eem p. 1290 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 843 
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Momentary operation is provided by Type 201, 
while Type 202 is for pulse controlled latching or 
memory operation. Cases made for close side by 
side fitting, can include top and bottom lugs for 
panel mounting. Dependable operation assured by 
one-piece balanced rotor design and the absence 
of springs, gearing and mechanical linkages. Indi- 
cating segments white against black, but other 
colors available. Operate from 1 to 30 VDC, response 
time less than 0.1 second. 

PRICE: Samples, $30.00; quantities, on request 
AVAILABILITY: Samples, 6 weeks 

SALES OFFICES: See eem p. 1220 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 854 
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VDC; output current is 0.5 ampere. Duty cycle is 
continuous. 


The converters have an operating temperature 
of —55°C to 85°C under full load and continuvus 
duty. Ripple voltage is less than 6.0 volts RMS. 
Regulation is 14% maximum from zero to full load. 
The unit will withstand an over-voltage to 34 VDC 
input for 5 minutes, and is efficiency rated for 
more than 2,500 hours of continuous duty. 
PRICE: $300.00 to $700.00 
AVAILABILITY: 3 to 4 weeks 
SALES OFFICES: See eem p. 1258 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1018, 1088 

65 Reader Service Card 1/60 


JANUARY 1960 








Have you a unique problem in electronic 
design, engineering or procurement? 
Send it to the Editor of ELECTRONIC 
PRODUCTS Magazine. Some of our 











more than 56,000 readers will undoubt- 
edly have a solution 

Here are some typical problems re- 
cently received, as well as solutions to 
problems previously published 


FREE TECHNICAL BOOKS AWARDED 
FOR OUTSTANDING PROBLEMS 
& SOLUTIONS 
Each month two books will be awarded 
to ELECTRONIC PRODUCTS Magazine 
readers—one for the most pertinent 
problem, the other for the best solution 
to any problem. The winners, chosen by 





(Problem 131) 
TRANSISTOR CIRCUIT DESIGN 
Much of our work involves the design of 
transistor circuits. Sometimes the effects of 
temperature changes simply cannot be de- 
signed out of these circuits. | am seeking some 


type of component “oven” in which the tem- 
perature can be maintained constant. The 
interior temperature must not be above 55°C 
and the outside temperature may vary from 
about 0 to 55°C (or higher). Since there is no 
temperature difference at the high end, what 
is really needed is an “oven” which is cap- 
able of both heating and cooling. Perhaps one 
of the newly developed devices using the Pel- 
tier effect would be applicable. 


(No reasonable solution having as yet been re- 
ceived to Problem 131 we are running it again. Do 
any of our readers have a solution to offer? Ed. 





the Editor, may select their awards from 
the current catalog of John F. Rider 
Publisher, Inc. All decisions final; du- 
plicate prizes in case of ties. 


(Problem 139) 
TRANSISTORIZED ADJUSTABLE CYCLER 
We would like to obtain a transistorized 

adjustable cycler. The output of the cycler to 
drive a 6 watt coil of a mercury relay. Both On 
and Off times are to be adjustable from 14 to 
180 seconds. 
(Problem 140) 
SOLDER OR BRAZING ALLOY 
We are looking for a solder or brazing alloy 
with the following characteristics: 
1) First liquidus above 400°C 
2) Melted fully below 550°C 
3) No Zn, Cd or Hg content 
4) Must be rolled or drawn into preforms, 
wire or sheet 
5) At below 550°C, wets and bonds to any 
one or more of the following: Molybden- 
um, Tungsten, Nickel, Kovar, Stainless 
Steel with no flux other than a reduc- 
ing atmosphere of forming gas or wet 
hydrogen. 


SOLUTIONS TO PROBLEMS IN PREVIOUS ISSUES 


(Problem 115) 
PULSE OPERATED MOTOR 

We are looking for a pulse operated motor 
that will operate at a rate of 1000 pulses per 
second. The motor is to be used to drive a 
potentiometer through 360° for each 1000 
pulses. A reduction gear can be placed be- 
tween the motor and the potentiometer. The 
motor must be able to run in either direction. 
The highest speed motor that we have found 
operates only at 200 pulses per second. 


SOLUTION A: The Tellier Company* of Butler, 
Pa., makes a step motor with a rated torque 
of 1 oz./in. and a 2 oz./in. stall torque rated 
at 800 steps/sec. and a maximum of 1200 
steps/sec. This is their Model S15, and it has 
36 steps/rev. They also make control units for 
these motors. 

D. Willard, Sr. Equpt. Designer 
Pratt & Whitney Aircraft, East Hartford, Conn. 
(A similar solution was submitted by J. M. 
Graham, Evanston, III.) 

* For sales offices see eem p. 1385. 


SOLUTION B: Our company presently manu- 
factures a reversible step-motor and transis- 
torized drive which will start and stop at a rate 
of about 350 steps per second. The device will 
easily run at 1,000 steps per second if the 
pulse rate is gradually increased to this speed 
rather than being abruptly applied. The unit 
consists of a three pole stator driving a four 
pole rotor so that twelve steps results in a 
360° rotation which, with a 90:1 gear reduction 
would provide 1,080 steps per revolution. 

L. L. Kilpatrick 
California Computer Products, Downey, Calif. 


SOLUTION C: Considering the application 
(coupled to a potentiometer, possibly thru a 
gear train) it is quite possible that an elec- 
tronic “staircase’ generator could be used. 
The output impedance of such a generator 
could easily be made to any value from 200,- 
000 ohms to 500 ohms, which may even pre- 
sent some advantage over a potentiometer. 

The potentiometer, if driven directly (rath- 
er than through a gear train) would have as a 
maximum slightly less than 1000 discrete out- 
put voltage steps, allowing for an inevitable 
dead angle of 2° to 5°. An electronic staircase 
generator would not necessarily have this dead 
space, and would be capable of even higher 
speeds, depending on the circuit used. For 
example, a circuit using 3 Baird-Atomic “‘Deka- 
tron’”’ counter tubes could run as high as 
10,000 steps per second, reliably. 

Although we have never built a circuit 
exactly as required, we have built a bi-direc- 
tional 2500 pps, 100 position’ electronic 
“switch” using 2 counter tubes, diodes and 


100 dual transistor switch stages. The basic 
circuitry would be similar. 

J. G. Robins 

James G. Robins—Electronics, 

Garden Grove, Calif. 


(Problem 126) 
GYRO CALIBRATION 

In calabrating Hig Type gyros the following 
test is performed. The gyro is programmed 
through a small angle about its input axis 
and stopped. During this time, with excitation 
on the signal generator primary, the signal 
generator secondary has an output dependent 
on the gyro transfer function. The problem 
is to meter this signal generator output and 
read the peak value accurately. Meter damp- 
ing and overshoot errors are intolerable. Some 
sort of memory reading is required. 


SOLUTION A: (Two solutions offered by this 
reader); A) The signal generator output could 
he read on a calibrated Hughes ‘“‘Memoscope” 
oscilloscope using a sweep synchronized with 
the input program; B) The signal generator 
output could be displayed on a calibrated 
oscilloscope using no X-axis sweep. The record 
would be made by using a Fairchild Oscillo- 
scope Camera whose film motion was syn- 
chronized with the input program. 
F. B. Terry, Qual. Control Test Engr.. 
Eclipse-Pioneer Div., Bendix Aviation, 
Teterboro, N. J 
(Problem 129) 
FREQUENCY SENSITIVE RELAY 
We wish to obtain a source for a frequency 
sensitive relay, 100-120 volts, that will pull in 
at 60 cycles and drop out at 58 or 62 cycles. 
Relay must have a long operating life. 
SOLUTION: The enclosed application bulle- 
tins (G-V Controls, Inc.* Bulletins AD-3003 
and PD-1003) may put the inquirer on the road 
to a solution to his problem. The circuit below 
may be worth his consideration: 
Current Sensing Relays 


Ig ' 






VARIABLE RI 
FREQUENCY 
SOURCE 





i 


The current sensing relay R1 contact would 





open for an under-frequency source; con- 

versely, R2 contacts would open for over- 

frequency protection. The reliability of the 

circuit would depend upon the reliability of the 
relays chosen. 

D. J. Bryant, Research Assistant 

Georgia Inst. of Technology, Atianta, Ga. 

* For sales offices see eem p. 1283 


WINNERS OF RIDER BOOK AWARDS FOR DECEMBER 


Solution to Problem 124: L. G. COWLES, Electronic _— Engineer, Bellaire Texas 


Problem 137: M. BAUM, Radio Clinic Inc., 


New York, 


(Additional Problems and Solutions on page 25) 
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MULTI-CHANNEL TRANSDUCER POWER SUPPLY 





2 


[ Elcor, Inc. 


Panel Mount Assembly For Multiple Strain 
Gage, Other Transducers 

Up to six transistor-regulated isolated power sup- 
plies can be relay-rack mounted on a standard 342” 
panel using this new MA603A Panel Mounting As- 
sembly. Designed for supplying multiple strain gage 
or other transducer systems, the six small isolated 
power supplies (Isoplys) which are employed in 
this aggregate unit are individually adjustable in 
output voitage. 

Maker says two or three units may be employed 
initially in this assembly and other units added 
later when expansion is required. All units are 
easily removable for replacement, repair and test. 

Sixteen models of power supplies covering from 


HIGH VOLTAGE POWER SUPPLIES [Kilovolt Corp. | 





AIRCRAFT BATTERY SUBSTITUTE 





ss 


\ 


ENCYCLOPEDIA ON CATHODE RAY OSCILLOSCOPES [| /ohn F. Rider Publisher, Inc.) FES 
eectomc engueers master Bas 
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Employ Selenium Rectifiers — Require No 
Warm-Up Time—0 to 30,000 Volts 


Designated as Models KV30-5 and KV30-2.5, 
these new High Voltage Power Supplies employ 
selenium rectifiers having a nominal life of 40,000 
hours. The units have been designed for industrial 
and laboratory applications, including operation of 
C-R Tubes, electrostatic precipitators, sprayers and 
samplers, corona process printers, capacitor 
charges, insulation testers, etc. 


Outputs are continuously variable by an auto- 
transformer from 0 to 30 KV in 0.5% increments. 
Current rating is 5 milliamps for Model KV30-5, 
2.5 milliamps for KV30-2.5. The units may be oper- 
ated with either negative or positive polarity. 


| Opad Electric Co. | 


For Rotating Equipment — 0-30 VDC 0-20 
Amperes, 1% Ripple 


Designed to meet the critical requirements of the 
aircraft communications field, this Model KM88& 
Aircraft Battery Eliminator has had its d-c output 
voltage range extended to cover 0 to 30 volts dc at 
the full load rating of 20 amperes. The maximum 
RMS ripple has also been reduced to be within 
0.5% of the average d-c output. Input is 115 volts 
ac, 60 cycles, single phase. 


The device provides continuous and reliable d-c 
power for ground operation and bench testing of 
airborne equipments. It is a safe, efficient supply 
of controllable d-c power to motors, dynamotors, 


IMPROVED BULK TYPE DEGAUSSER | Microtran Co., Inc.| 


_” &> 
aE 


Provides 75 DB Minimum Erasure Of Saturated 
Magnetic Tape 

This Model HD-11 Improved Bulk Tape Demag- 
netizer reduces the residual sound level of typical 
fresh virgin unrecorded tape by 3 to 15 db, depend- 
ent on its previous exposure to stray magnetic 
fields in transit, the manufacturer says. Additionally, 
it provides a 75 db minimum erasure of saturated 
magnetic tape. These db levels were determined by 
running fresh unrecorded and saturated tape 
through a Model 300 Ampex tape recorder. Tests 
were made at 1 Kc and read through 1 Kc band- 
Pass filter. 


In order to achieve these demagnetization levels, 
electrical grade laminations combined with a vacu- 


Revised, Enlarged Edition—Iincludes All New 
Types of Scopes & Applications 

This newly revised, second edition of this best- 
selling classic begins with C-R tube construction 
and theory, then on through an analysis of modern 
oscilloscope circuitry, commercial scope types and 
maintenance, to a detailed treatment of how the 
scope is operated for all applications. 

Completely revised sections include Applications, 
more than half new material; Special Purpose C-R 
Tubes, over 60% new data. New data has been 
added on Probes, Photography, and a complete new 
section on pulse measurements has been added. 

“Commercial Oscilloscopes and Maintenance” 
is a completely new chapter, discussing general 
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5 to 50 volts d-c output make this assembly ap- 
plicable to diverse transducer systems. Each of 
the six channels may have its regulated output 
voltage adjusted from the front panel over a range 
of about 15%. 

Special features of the power supplies include 
40 mmfd. shunt capacitance between output and 
ground, less than 10 microvolts of hum and noise 
per kilohm impedance to ground, temperature co- 
efficient less than .02%/°F. 

PRICE: Approximately $524.00 

AVAILABILITY: Small quantities from stock 
SALES OFFICES: See eem p. 1267 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 665, 895 
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Quick-acting relay removes input power when 
load exceeds 110% of rated current. A series current 
limiter protects against damage by short circuits in 
the load and also minimizes shock hazards. Dual 
range voltage and current meters, electronically 
protected against overloads. 

Input 117, 60 cps, lo. 220 V, 50/60 cps. 1 eavail. 
PRICE: KV30-5, $525.00; KV-2.5, $425.00 (For 220 V 

add $40.00, either unit) 

AVAILABILITY: 2 to 3 weeks 
SALES OFFICES: 2 Manor House Sq., Yonkers, 

N. Y. Tel: YO 9-3615 
OTHER PRODUCTS: Will be cataloged in the forth- 

coming (1960-61) edition of eem. 
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relays, inverters, actuators, solenoid valves and vi- 
brators, maker states. 


The extended output voitage range now permits 
marginal checking and overvoltage testing, in addi- 
tion to normal operation of 28-volt airborne equip- 
ment. 

A rack cabinet model with side carrying handles, 
designated as Model KM88B, is also available, at 
additional cost. 

PRICE: $200.00 

AVAILABILITY: Stock to 2 weeks 

SALES OFFICES: See eem p. 1341 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 942 
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um impregnated heavy duty coil are used in the in- 
ternal construction. Spindle mounting of the reel 
permits rapid, thorough coverage without missed 
spots. 

The Model HD-11 Degausser may be used with 
reels from 5inches through 1012 inches in diameter. 
An adapter hub for NARTB reels is available. Unit 
has baked enamel finish. Size is 3” x 5” x 8”. Weight 
81 Ibs. 


PRICE: $27.50 

AVAILABILITY: From stock 

SALES OFFICES: See eem p. 1328 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1133-1135 
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circuitry of all different types of scopes, and in- 
cluding complete new data on maintenance. Also 
completely new is a vast amount of material on 
square wave patterns. 

Written by J. F. Rider and S. D. Usian, this source 
book provides the key to thorough understanding 
and usage of industrial and communication elec- 
tronics’ most widely used instrument. 

Thoroughly indexed, the volume’s 1360 pages 
contain 3,000 illustrations. Page size; 8%” x 11”; 
cloth bound. #133. 

PRICE: $21.95 AVAILABILITY: Bookstores, jobbers. 
SALES OFFICES: See eem p. 1361 (1959-60 Ed.) 
OTHER BOOKS: See eem p. 968 
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COMING SOON! 


BOUND VOLUME 


Proceedings of the 2nd Conference on Nuclear 
Radiation Effects on Semiconductor Devices, 
Materials and Circuits. 


Limited Edition of this Once-A-Year Symposium 
AVOID DISAPPOINTMENT — RESERVE YOUR COPIES NOW! Contains 
the Following 23 Papers, Complete With Illustrations, by the Foremost 
Authorities in the Field. Don't Miss Out on This Invaluable Information— 
Only $4.50 a Copy. 








High Energy Electron Irradiation of Germanium and Silicon 


The Nature of a Non-equilibrium Excess Conductance Induced in Silicon by 
Nucleon Irradiation 


Transient Radiation Effects in Semiconductors 

Positive lon Bombardment of Metals with Radioactive Kr-85 
Radiation Effects in Compound Semiconductors 

Electron Irradiation Effects in CdS 

Minority Carrier Lifetime of Neutron Bombarded Germanium 


Correlation of Theoretical and Experimental Behavior of Silicon Junction Diodes 
During Neutron and Gamma Irradiation 


Study Directed Toward Improving the Radiation Tolerance of Silicon Diodes 


Preliminary Study of the Effects of Exposure of Electronics Components to 2-Mev 
Electrons and Other Kinds of Radiation 


Radiation Effects on Semiconductors 
The Effects of Nuclear Radiation on Some Selected Semiconductor Devices 
Semiconductor Devices as Charged Particle Detectors and Energy Spectrometers 
Gamma Irradiation Effects on Infrared Detectors 
On the Neutron Bombardment Reduction of Transistor Current Gain 
Analysis of Simple Rectifying and Magnetic Amplifier Circuits During Irradiation 
Transistor Circuit Behavior at Exposures Greater than 10'5 Fast Neutrons/CM2 
Radiation Resistant Digital Computer Circuitry 
The Use of Diffused Junctions in Silicon as Fast Neutron Dosimeters 

OR DER NOW J A Transistor Scaler Circuit For A Megarad Gamma Ray Environment 

* Problems of Correlating Radiation Environments 
The Effect of Intermittent Irradiation of the Magnetic Remanence of a Ferrite 


A Brief Resume of Radiation Effects on Semiconductor Materials and Devices 


SEND YOUR ORDER TO 


SEMICONDUCTOR PRODUCTS, DEPT. MG 
300 West 43rd Street 
New York 36, N. Y. 
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RUGGEDIZED SOLID STATE 


| {TREPAC} 


INVERTER-TYPE SILICON COFITROLLED RECTIFIER [G. E. Semiconductor Products Dept.) EENIEE po 
cere 44 


For D-C to A-C Inversion, D-C Static Switching, 
Pulse Width Modulation 


This new line of silicon controlled rectifiers has 
been specifically designed for d-c to a-c inversion, 
d-c static switching, pulse width modulation, power 


equipment frequency conversion, and current limit- 


ing circuit breaker use. 


These inverter-type units have a maximum 12 
microsecond turn-off time at their highest rated 
junction temperature. Turn-off time is defined as 
time interval required for the silicon controlled rec- 
tifier to regain its forward blocking state after for- 
ward current conduction. Available in PIV ratings of 
100, 150, 200, 250 and 300 voit ratings. 


While the 12 usec turn-off time applies when de- 


SILICON CONTROLLED RECTIFIERS § [International Rectifier Corp.) 


For Load Currents Up To 16 Amperes, Blocking 
Voltages From 20 To 200 Volts 


This new series of “Thyrode”’ Silicon Controlled 
Rectifiers, designated as Types X16RC2 through 
X16RC20, are for applications requiring load cur- 
rents up to 16 amperes and blocking voltages from 
20 to 200 volts. The units are capable of control- 
ling 16 amperes of current for such applications as 
static switching, d-c motor control, variable and 
regulated d-c power supplies, welding control, igni- 
tron firing and similar switching uses. 


This three-junction semiconductor component 
will switch rapidly to a conducting state either when 
a signal is applied to its third (gate) terminal, or 


HIGH TEMPERATURE SILICON RECTIFIERS = [International Rectifier Corp. | 


Diffused Junction 6 And 12 Amp Units Operate 
To Base Temperatures Of 190°C 


This new series of 6 and 12 amp rated Silicon 
Diffused Junction Rectifiers are designed specifi- 
cally to meet rigid military specs and are capable 
of operating to base temperatures of 190°C. 


The 6 amps series designated as JEDEC Types 
1N1341 through 1N1347, and the 12 amp series 
Type 1N1199 through 1N1205, have peak inverse 
voltage ranges from 50 to 500 volts. 


To assure extremely low forward voltage drop, 
low leakage, and high uniformity of characteristics 
over the entire operating temperature range, all 


RESONANT REED RELAYS & CONTROLS (Security Devices. Lab. (viv. 


Frequencies From 20 To 1600 CPS—Zero 
Temperature Coefficient Reed 


These “‘Reson-ator’” Resonant Reed Relays and 
Resonant Reed Oscillator Controls are available in 
frequencies from 20 to 1600 cps. The J-500 Relay, 
can be supplied in coil resistances from 100 to 2500 
ohms. These units employ a zero temperature co 
efficient reed to provide operation over a range of 
—40°C to 85°C within .005% of design frequency. A 
new magnet structure employs a ceramic ferro- 
magnetic material to eliminate aging effects. 


Relay driving power requirements 10 milliwatts at 
threshold, coil will withstand continuous power 
inputs of 2 watts without damage. Bandwith +1% 
at 10 milliwatt and 300 milliwatt levels. Contact rat- 


RELAY [Trepac Corp. of America] 


Provides Completely Automatic Drive Motor 
Control For Unattended Teletypewriters 


This new Model 550 Solid State Automatic Start 
Stop Relay is designed for installation in any com- 
mercial teletypewriter, to provide completely auto- 
matic control of the printer drive motor—no spe- 
cial starting or stopping signals needed. The elec- 
tronic relay energizes the motor at the first signal 
pulse, sustains operation throughout the transmis- 
sion, and shuts down the motor after completion of 
the message. The delay period between the last re- 
ceived pulse and automatic shut-down is factory 
adjusted from 0 to 180 seconds, to customer's re- 
quirements. 


This self-contained, plug-in module is housed in 





ele) 


vice operates at 10 amps, the units are designed 
for carrying continuous average forward currents 
up to 16 amps and can handle reverse recovery 
current of 20 amps for fast turn-off. 

Like conventional GE silicon controlled rectifiers, 
the new types have a typical gate current to fire 
of 10 ma @ 1.5 v, and minimum forward breakover 
voltage rating the same as the PIV ratings. For 
Operation in junction temperature range from 
—65°C to 125°C. 

PRICE: $38.00 (100V unit) to $116.00 (300V) 
AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1287 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 974, 975, 1056 
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when its critical breakover voltage is exceeded. 
Thus it is capable of performing many of the func- 
tions of the magnetic amplifier, thyratron, power 
transistor and related units, maker says. 


All units are hermetically sealed and have an 
overall height of 1.615 inches maximum. 


PRICE: $38.00 to $80.00 each in quantities of 10 to 
50 

AVAILABILITY: 6 to 8 weeks 

SALES OFFICES: See eem p. 1307 (1959-60 Ed.) 

OTHER PRODUCTS: See eem p. 977 
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units are manufactured by precision-controlled dif- 
fusion processes. Each diode is nickel-plated, to 
provide minimum contact resistance and prevent 
corrosion. 


A flattened-pierced end on the top (anode) lead 
assures fast, easy wiring into production assem- 
blies. 


PRICE: 6 amp units, $3.95 each to $16.65 (1 to 99) 
12 amp units, $4.00 each to $17.60 (1 to 99) 

AVAILABILITY: From stock 

SALES OFFICES: See eem p. 1307 (1959-60 Ed.) 

OTHER PRODUCTS: See eem p. 977 
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ing 48VDC at 100 ma continuous, 150VDC at 15 ma 
continuous, 25 amps at 48VDC, not to exceed 5 
cycles. 

The J-610 oscillator control unit (same frequen- 
cies, reed and magnet structure as the relays) pro- 
vides extremely stable audio source when used in 
recommended tube or transistor circuits. 

Units packaged in drawn copper cans with stand- 

ard 7-pin hermetic seal headers. Size: .750” x .750” 
x 3.250” overall. 
PRICE: On request AVAILABILITY: On request 
SALES OFFICES: 24 Seneca Ave., Rochester, N. Y. 
OTHER PRODUCTS: Wil! be cataloged in the forth- 
coming (1960-61) edition of eem. 
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a drawn-steel case 344” x 25” x 41%” high (seated). 
Octal plug in base; adaptor brackets containing a 
mating socket, pre-wired for connection into any 
specified teletypewriter model available. 

Unit draws negligible current during idle periods, 
operates immediately when triggered, and dissi- 
pates no heat during operation. When line or signal 
fails, it automatically shuts down printer motor, 
but remains ready to resume when service is re- 
stored. 

PRICE: $80.00 with bracket and harness 
AVAILABILITY: Stock to 3 weeks 

SALES OFFICES: See eem p. 1390 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 583, 1004 
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Electromagnetic & Magnetostrictive 


DELAY LINES 


AUDIO AND HIGH FREQ. 
MINIATURIZED 


FILTERS 


Control Electronics Co. Inc. specializes in the design and 

production of electromagnetic and magnetostrictive 

delay lines and miniaturized filters. A sample grouping 

is shown here. Further information is available from 

our Engineering Dept. 

BUILT TO MIL. SPECS. FAST PROTOTYPE SERVICE 
1 to 3 WEEKS DELIVERY 


Distributed Constant 


Delay Lines __—= 


CEC DISTRIBUTED CONSTANT DELAY 
LINE FEATURES 

©@ Lowest cost — reliable performance 
© Maximum delay to rise time ratios 
@ Maximum delay per cubic inch 

®@ Delays to 30 « secs. 

@ impedances: 200 to 10,000 © 

® Bandwidths to 20 mcs 

@ Linear phase shift 


Miniaturized, Electrically 
or Mechanically 
Variable Delay Lines 





Lumped Constant 
Delay Lines 








43 
_ Ze y demon 






Multi-tapped Lumped 
Constants available in 
many configurations 


DELAYS TO 20,000 MICROSECONDS 
BANDWIDTHS to 500 MCS 
Zo FROM 50 TO 10,000 OHMS 





Over 275 standard 
Lumped Constant Delay 
Lines available 


Infinite, incremental or decade variable 
delay lines available in any range of 
delays and impedances. 


Fixed or Variable 
Magnetostrictive Delay Lines 


«7 5 
a a 


Long and Short Delays from 5 
# secs to 5,000 « secs. 
Choice of impedances. 


System Delay Lines 


Complete delay 
designed to your needs. 


and pulse systems 


Audio and High Frequency, miniaturized 


FILTERS and TOROIDS 


Standard and Special Designs to meet cus- ' 
tomer’s unusual requirements. 

HIGH, LOW & BANDPASS FILTERS with input 
and output impedances from 500 ohms to 
10,000 ohms, and with cut-off frequencies 
from 200 cps to 70 kcs, including the 23 
standard RDB Telemetering channels. 


at 


STANDARD 


High Pass 
Low Pass 
Band Pass 
Inter-Stage 


SPECIALS 
90° Phase Shift 
Null “T” 

Ultra Stable 
Band Suppression 
Constant Delay 





SPECIAL FILTERS AND TOROIDS 
TO YOUR SPECS. 
QUICK DELIVERY 





C ONTROL E LECTRONICS C O., INC. 


Huntington Station, New York 


Ten Stepar Place, 


NOTE: Data Sheets on request 
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2N416 
2N417 
2N425 
_ 2N426 
> 2N427 


* e2N428 











Specify with assurance 
when you specity 


INDUSTRO 


alloy junction germanium 


PAP TRANSISTORS 


__ Absolute reliability has been impera- 
tive in the Polaris, The extreme reli- 


ae 


ability designed into the Polaris 
Missi requires transistors 


Pindustro is proud of its contribution 


to the success of this vital military 
Project. - 
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HUMIDITY PROOF SUBMINIATURE POTENTIOMETERS [Bourns Labortories, Inc.| 


Wirewound Type Has Expanded Range To 
100,000 Ohms—22-Turn Adjustment 


Two new Trimpot (R) Subminiature Potentiome- 
ters have been announced by this manufacturer. 


resistance range, to 100,000 ohms, made possible 
by improved winding techniques, plus the exclusive 
Silverweld resistance element termination, making 
it a high reliability unit meeting all applicable re- 
quirements of MIL-STD-202A including the 10 day 
humidity of Method 106. 


The second, Model 235, is a carbon unit featuring 
resistance values from 1,000 to 10 million ohms, 
infinite resolution and humidity-proof construction. 





ENCAPSULATED PRECISION WIREWOUND RESISTORS § [The Daven Co.| 


Density Of Resistance By Cubic Inch Twice That 
Of Miniature Micro-Modules 


a By using new winding techniques and a resist- 
= ance wire having a diameter of .0005” this manufac- 
turer is now able to produce its Type 1274 Wire- 
v wound Resistor with a maximum resistance of one 
megohm. It is claimed that the density of resistance 
a— ~~ by cubic inch is twice as high on this particular 
resistor as on miniature micro-modules now being 
used in miniaturization programs. 


Dimensions of the new resistor are 3/16” diam- 
eter by %” length, with a maximum wattage rating 
of 0.25 watts. Previous maximum resistance for a 


~ Offer High Stability Over Military Temperature 
Ranges—Absolute Accuracies To 0.005% 


Representing new achievements in size reduc- 
tion (as small as %” diameter by %,” long) these 
Encapsulated Precision Resistors offer new areas of 
application, particularly in miniaturization and 
printed circuit work. 


Wien These new units are available with absolute ac- 


& curacies from 0.005% to 0.1%, with stability of 
0.003% per year. Accuracy over military temperature 
ranges (—30°C to 85°C) is +0.02%, and matched 
sets which track within 0.005% from —45°C to 85°C 
can be provided. 


Meets MIL-T-19500/67 (SigC)—For Power 
Switching And Power Control Circuits 


This new 2N1011 Military-Type Switching Tran- 
sistor is a germanium alloy junction type and was 
designed to meet the specification MIL-T-19500/67 
(Signal Corps). 

The new transistor has a 5 ampere maximum 


Hi tita lids lid ttt lie sl 
current rating, a current gain range of 30-75 at Ic 


— 7 ( ) 3 Adc, and a maximum collector-base voltage 
7) € (€ ; O (@ (e , > rating of 80 volts. 


The 2N1011 will readily dissipate 35 watts at 25 
degrees Centigrade mounting base temperature. 
Stringent environmental testing required by the 
specification assures the high reliability demanded 
in military applications. 








HF SWITCHING TRANSISTORS [/ndustro Transistor Corp. | 


Floating Base Replacements For 2N394, 
2N395, 2N396 & 2N397 


Constructed and environmentally tested to meet 
or exceed specifications MIL-T-19500A and MIL- 
S-19500B, these new HF Switching Transistors are 
PNP germanium alloy junction transistors. They 
are packaged in the JEDEC TO-5 case to meet the 
needs of automatic insertion and are designated 
as 2N1353, 2N1354, 2N1355 and 2N1357. 

Replacement is electrically identical with type 
2N394, 2N395, 2N396 and 2N397 respectively, ex- 
cept that the grounded base construction has been 
changed to an improved insulated, shock-proof float- 
ing base. 

These types also feature a very low leakage cur- 
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The first, Model 224, now features an expanded. 


ENCAPSULATED PRECISION RESISTORS [| Julie Research Laboratories, Inc. | 


MILITARY-TYPE SWITCHING TRANSISTOR | Bendix Red Bank Division) 


eem File System) Sec. 
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Both units have 22-turn screwdriver adjustment. 
The 224 has a maximum operating temperature of 
125°C, while the 235 performs to 175°C. 


Either type has three terminal configurations: 
Stranded Teflon insulated leads; Solder Lugs; Print- 
ed Circuit Pins. Each is available for panel mount- 
ing. Each also meets MIL-E-5272A specifications. 
Model 235 Trimpot illustrated. 


PRICE: On request 

AVAILABILITY: On request 

SALES OFFICES: See eem p. 1239 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1012, 1013 


76 Reader Service Card 1/60 


eem File System| Sec. 
CEE 4700 


unit this size was 250K, it is stated. Resistance 
tolerances as close as .01% can be obtained, as can 
temperature coefficients as low as plus or minus 3 
parts per million per degree centigrade. 


This encapsulated resistor can be operated at 
125° C without derating. The unit meets all require- 
ments of MIL-R-93B, except physical size. 


PRICE: $1.71 to $7.20 each 

AVAILABILITY: 2 weeks 

SALES OFFICES: See eem p. 1258 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1018, 1088 
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Most types are available from 1 ohm to 4 meg- 
ohms, and group encapsulation can be provided 
for any type. Manufacturer says special production 
techniques and a unique basic design make it pos- 
sible to produce these precision components on an 
efficient, “high-yield” production basis, with a con- 
sequent reduction in unit cost. Their low prices 
make it practical to build laboratory accuracy into 
mass-produced equipment. 

PRICE: $4.00 to $20.00, depending on value and 
tolerance required 

AVAILABILITY: Approximately 2 weeks 

SALES OFFICES: See eem p. 1311 (1959-60 Ed.) 

OTHER PRODUCTS: See eem pp. 710, 711 
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The new transistor is stated to be ideally suited 
to power switching and power control circuits, and 
is particularly useful in such military equipment 
as aircraft power supplies, missiles, and communi- 
cations power supplies. Other important applica- 
tions for this new transistor are high current switch- 
ing and audio amplification. 


PRICE: $10.50 each (1-99) 
$7.00 each (100 and up) 
AVAILABILITY: 2 weeks 
SALES OFFICES: See eem p. 1235 (1959-60 Ed.) 
OTHER PRODUCTS: Will be cataloged in the forth- 
coming (1960-61) edition of eem. 
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rent, particularly at high temperatures. Current 

amplification factors are very linear, from Ic equals 

10 ma to 100 ma, plus or minus 5%. 
Environmental conditions met by these units in- 

clude: Temperature Cycling, from —65°C to 100°C 

for 5 cycles; Shock, 500 G’s 5 blows in each of 4 

orientations (total 20 blows); Centrifuge, 15,000 

G's for 5 minutes in each of 4 orientations; Altitude, 

100,000 feet (8.9 MM Mercury- Absolute). 

PRICE: (100-499); 2N1353, $1.25; 2N1354, $1.98; 
2N1355, $3.07; 2N1357, $4.20 

AVAILABILITY: Stock to 2 weeks 

SALES OFFICES: See eem p. 1305 (1959-60 Ed.) 

OTHER PRODUCTS: See eem p. 1060 
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NOW AVAILABLE 


at your local distributor 





4p — FOR PURCHASING 
| STANDARD STOCK 
RADIO-TV-ELECTRONIC 

PRODUCTS 
FROM PARTS 
DISTRIBUTORS 








1551 pages of complete descriptions, 
specs, illustrations, prices for 
175,000 items including all latest 
products of 330 manufacturers sys- 
tematically arranged in 28 product 
sections for easy reference. 


1960 maSTere 


SPEEDS DESIGN AND PURCHASING 
FOR ENGINEERS AND P. A.'S 





The MASTER completely catalogs over 175,000 standard stock electronic 
products used in design, research and production. It places at your fingertips 330 
factory-prepared catalogs in one bound volume. These standard stock products are 
just a phone call away at your local electronics parts distributor. 


With The MASTER you can immediately find out... What product best fills 
your needs? How does it compare with other makes? What does it look like? 
What does it cost? ... because the MASTER is systematically arranged in 28 
product sections with all similar products grouped together. 

More and more successful engineers are using The MASTER to increase effi- 
ciency and save time. It’s the quickest, easiest way to get current catalog informa- 
tion on standard electronic products. 


No matter what product or component you require... 


YOU'LL FIND IT FASTER IN THE 


1960 MASTER 


RADIO-ELECTRONIC MASTER, 58C Madison Ave., Hempstead, N.Y. 







AA =” FREE...FROM YOUR DISTRIBUTOR 
l 24-page Foreign Tube Interchangeability Guide or write direct enclosing 25¢ for handling | 
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Give your products 
MORE RELIABILITY and 
BETTER PERFORMANCE with 


FREED 


}QUALITY. 


AVAILABLE FROM STOCK 








HERMETICALLY SEALED, 
MIL T-27A 
PULSE TRANSFORMERS 


@ Maximum power efficiency and optimum 
pulse performance. 

@ For use in blocking oscillator, interstage 
coupling and low level output circuits. 

@ Ruggedized construction — Grade 4. 

@ Series or parallel connection of windings 
for ane turns ratio. 


eT ° OM- Tt- 











| Pulse Voltage Char. Imp, 
Cat No 2m MIL Type Kilovolts Ohms 


| MPT- TF4RX35YY | 0. 25/0. 25) 0.; 25 250 
| MPT- 2 b | TRARX3SVY 0.25/0.25 250 








MPT- 3 TEARXISYY | ~ 0.5/0.5/0.5 250 


MPT- 4 | TFARX35YY | (0.5/0.5 250 
‘MPT- 5 | TRARX3SYY |  0.5/0.5/0.5 500 
MPT- 6 | TRARX3SYY | 500 
[MPT- 7 | TRARX35YY | 7) 200 
TMPT- 8 | TRARX35YY | 200 | 
|MPT- 9 | TRARX3SYY | 
[MPT-10 | TFARX35YY 200 
MPT-11 | TF4RX35YY 500 


MPT-12 | TF4RX35YY |0.15/0.15/0.3/0.3 700 
lianas Wihiiannattatate tate Dnctans 





















































Ruggedized, 


MIL STANDARD 
POWER & FILAMENT TRANSFORMERS 


Primary 105/115/125 V 50-60~ 











































































Appl MIL Std. MIL Type 
Plate & Fil. | 90026 | TF4RXO3HAOO! 
Plate & Fil 90027 | TF4RX03JB002 
| Plate & Fil. | 90028 | TF4RXO3KBO06 

| Plate & Fil 90029 | TF4RX0O3LB003 
Plate & Fil. | 90030 | TF4RX03MB004 

Plate 90031 | TF4RX02KB001 

Plate 90032 | TF4RX02LB002 
Plate 90036 | TF4RX02NB003 
1 Filament 90016 TF4RXO1 EBOO2 
2 Filament 90017 | TF4RX01GB003 
3 Filament 90018 | TF4RX01FBO04 
4 Filament 90019 | TF4RX01HBOOS 
BMGF 5S Filament 90020 | TF4RX01FB006 
MGF 6 Filament 90021 | TF4RX01GB007 
| 7 Filament 90022 | TF4RX01JB008 
MGF 8 Filament 90023 | TF4RX01KB009 
MGF 9 Filament 90024 | TF4RX01JB012 
MGF 10 | Filament 90025 | TF4RXO1KBO13 





Write for further information on these units or 
special designs. 


Send for NEW 48 page transformer catalog. Also ask 
for complete laboratory test instrument catalog. 





FREED TRANSFORMER CO., INC. 


1797 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. . 
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SILICON ALLOY TRANSISTORS [National Semiconductor Corp.) 





Designed For Small Signal Applications— 
Audio, Servo And D-C Amplifiers 
Designated by type numbers 2N1440, 2N1441 
and 2N1442, this new line of Silicon Alloy Transis- 
tors has low noise and high gain amplification 


characteristics at low collector currents and is- 


said to be ideally suited for front end applications. 

Unique features claimed for these units, as com- 
pared with similar transistor types, include: high- 
est device dissipation at elevated temperatures (100 
mw at 125°C in free air); highest junction and op- 
erating temperatures; and, guaranteed maximum 
current gain and maximum collector cutoff current 
at 150°C. 

For increased mechanical strength, wafer mount- 


5% TOLERANCE ZENER DIODE |[U. S. Semiconductor Products | 


MULTI-OUTPUT SERVO SYSTEM 





LOW PRESSURE TRANSDUCER 





TRANSFORMER TYPE VOLTAGE DIVIDER | Electro Scientific Industries, Inc.\* 





© @ pena 
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Saves Space & Weight—Simplifies 
Reliable High Power Circuits 


Development of extremely accurate control of 
single silicon diffused junction techniques has pro- 
duced this new high power Zener diode with stand- 
ard tolerance of 5% in single units. This semicon- 
ductor achievement makes possible simplified high 
power circuits of great reliability, maker says. Space 
and weight are saved, while power dissipation up to 
35 watts is easily attained in a single Zener with 
proper heat sink. 


These new 35-watt Zener diode eliminates need 
for matched pairs to achieve 5% tolerance. It is 
particularly adaptable to such applications as high 


[ Bourns, Inc. | 


Provides Servo Controlled Attenuation Of 
Signal Level For Specific Input Function 


Utilizing a new concept in rotary potentiometers 
—straight windings instead of the conventional 
curved resistive elements—this new Model 801 
Multi-Output Servo System provides a network of 
as many as seven gangs of servo driven potenti- 
ometers in one small integral package. Each in- 
dividual potentiometer can be supplied with its own 
independent function so that simultaneous control, 
feedback and telemetry signal can be provided. 

The input function of the servo motor is trans- 
mitted through a standard gear train and converted 
to linear motion by the precision ground lead screw, 
which is supported by Class 5 bearings to provide 


| International Resistance Co. | 


For High Accuracy Measurements In Lower 
Pressure Ranges—10 Million Cycle Life 


Designed to meet the need for a reliable trans- 
ducer tc perform unusually high-accuracy measure- 
ment in the lower pressure ranges, this new Compu- 
Tran Low Pressure Cell is guaranteed for a mini- 
mum life of 10 million cycles. A simple, sturdy elec- 
tro-mechanical sensing system eliminates linkages, 
contacts and other trouble sources. 

The sensing element is a precision Ni-Span-C 
capsule. In addition to excellent hysteresis char- 
acteristics, the capsule allows close-tolerance per- 
formance over a wide temperature range, maker 
states. Expansion or contraction of the capsule 
with pressure changes results in a small displace- 


Suited To Missile Checkout Devices, Machine 
Tool Control Systems 


This new transformer type, relay operated instru- 
ment designated as Model X-551 ‘‘Dekamatic”’ Voit 
age Divider has been designed for applications 
which require high accuracy and extreme reliability. 
Tre compact, modular design of this instrument is 
well suited to missile checkout devices and ma- 
chine tool contro! systems. 


The Dekamatic Model X-551 can be used as a 
binary to analog converter as well as for rapid cali- 
bration and inspection applications 

As shown in the illustration at right ten com- 
plete divider units can be mounted across a stand- 
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ing tabs are welded on both ends to supports, said 
to provide a physical structure capable of standing 
higher centrifuge and shock testing than usual. 
Solderless design, and manufacturing and her- 
metic sealing in contamination-free atmospheres 
are said to assure operational reliability at high 
ambients and extreme environmental conditions. 


PRICE: 2N1440 2N1441 2N1442 
(1-99) $15.10 $26.85 $40.25 
(100-999) 9.10 16.20 24.30 


AVAILABILITY: From stock (1-99) 

SALES OFFICES: Danbury, Conn. Tel: PI 3-7624 

OTHER PRODUCTS: Will be cataloged in the forth- 
coming (1960-61) edition of eem. 
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power voltage regulators, limiting and clipping de- 
vices, and over-voltage protective devices. 


Zener voltages range from 8.2 to 100 volts at 500 
to 50 ma. Zener or dynamic impedance is low, and 
breakdown is abrupt over the whole Zener voltage 
range. Matched co-efficients of expansion, plus the 
diffused silicon junction, provide great resistance 
to vibration, mechanical and thermal shock. 
PRICE: $20 to $27 each (1 to.99) 

$14 to $18.90 each (100 to 999) 
AVAILABILITY: From stock (to 999) 
SALES OFFICES: See eem p. 1393 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 503, 879, 979 
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low breakout voltage for servo motor inputs. A slip 
clutch prevents overtravel from damaging the unit. 

Model 801 is sealed to meet humidity, salt spray, 
sand and dust, and fungus requirements of MIL- 
E-5272A. Unit is filled with dry nitrogen to elimin- 
ate oxidation effects. 

SPECIFICATIONS: Linearity, +0.1%; Resistance, 
1,000 to 100,000 ohms; Resolution, as low as 0.03%; 
Power Rating, 1.5 watts per element; Temperature 
Range, —65 to 200°F; Size, 1%4” x 8”. 

PRICE: Available on request 

AVAILABILITY: On request 

SALES OFFICES: See eem p. 1239 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1012, 1013 
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ment of the core of a differential transformer. Mag- 
netomotive nature of this transformer provides in- 
finite resolution, and output signal is therefor 
linear and stepless. Various forms of the instrument 
are available for measurement of gage, differential 
and absolute pressures 

Cell delivers high-level output signals, to 1.5 
VAC, or up to 100 millivolts dc with accessory de- 
modulator. Available ranges are from 0-1.5 psi to 
0-60 psi with +0.15% accuracy, ful! range. 
PRICE: On request 
AVAILABILITY: On request 
SALES OFFICES: See eem p. 1307 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1027-1030 
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ard relay rack. This feature provides unusual 
flexibility and interchangeability for system design. 


1/60 


1/60 


Programming is by standard binary code which 
can be supplied from punched cards or tape. Line- 
arity of 0.01% and resolution of approximately 
0.006% result in superior performance for systems 
requiring the speed and reliability of automatic 
programming, manufacturer says. 


PRICE: On request 
AVAILABILITY: On request 
SALES OFFICES: See eem p. 1270 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 668, 669 
* formerly Electro-Measurements, Inc. 
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1211 
Hermetically Sealed 


1210 
Epoxy Encapsulated 


WIDE BAND 
RF TRANSFORMERS 


Antenna Matching 
Interstage Coupling 
Impedance Matching 
Voltage Step-Up 
Pulse Applications 


BANDWIDTH 


1210A, 1211A 200KC - 40 mc 
1210B, 1211B 3 - 100 mc 


IMPEDANCE 
75 2 unbalanced — 600 2 balanced 





Special wideband transformers and 
advanced filters (audio—250 mc.) 
made to your specifications. 











_NORTH HILLS 


ane - ELECTRIC COMPANY. INC 
402 SAGAMORE AVE., MINEOLA, N.Y. Ploneer 7-0555 
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NEW PRODUCT 
LITERATURE 


Cont. from page 15 


GAGE PRESSURE TRANSDUCER Sec. 5500 


This new data sheet contains the latest specifica- 
tions on the maker’s Model 304 Gage Pressure Trans- 
ducer, a miniature device which is a fully integrated 
pressure instrument incorporating a Boudon tube as 
the pressure sensing element. Gage pressures are 
converted into an electrical output through a pivot 
linkage system of unique design, moving the wiper 
contact linearly across a precision wirewound po- 
tentiometer. The units operate with a high level a-c 
or d-c signal and are commonly used in control, tele- 
métering or remote recording circuits. Bourns, Inc., 
Dept. E/P, 6135 Magnolia Ave., Riverside, Calif. 
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FRAME GRID TUBES Sec. 5700 


Illustrated 13-page booklet, ‘‘Amperex Frame Grid 
Tubes for TV’’ describes how frame grid tubes for 
TV applications are manufactured and lists specs for 
these tubes. The frame grid is claimed to have en- 
abled engineers to design and construct electron 
tubes with higher transconductance, lower noise, less 
microphonics, greater reliability and smaller spread 
in characteristics than ever before possible. Amper- 
ex Electronic Corp., Semiconductor & Special Tube 
Div., Dept. E/P, 230 Duffy Ave., Hicksville, L. |. 
N. Y. 
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ZIPPER TUBING CATALOG Sec. 6000 


Catalog Z-2, a new two-color booklet on Alphiex 
R) Zipper Tubing discusses the characteristics, new 
constructions, applications, specifications and pro- 
duction advantages of Zipper Tubing. How-to-use 
instructions, permanent sealing directions, acces- 
sories listings, etc., are included. Alpha Wire Corp., 
Dept. E/P, 200 Varick St., New York 14, N. Y. 
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Problews & Sotuiltous 


Continued from page 17) 


(Problem 132) 
FOUR-QUADRANT MULTIPLIER 


We are seeking a “cheap” solution rather 
than a “good” solution to our problem. We 
have a need for an inexpensive four-quadrant 
multiplier. Accuracy to 5 or 10% will do. The 
inputs will be from DC to moderate audio fre- 
quencies; voltages can be picked for con- 
eeseiee. Operation will be at room temper- 
ature. 


SOLUTION A: The four quadrant multiplier is 
an interesting problem. The important ques- 
tion is the actual dollar value meant by 
“cheap”. Certainly it is possible to build one 
for much less than the high quality units 
commonly used. 

| suggest that a one quadrant multiplier 
using the X2 + Y2 — (X + Y)2 method be 
built or purchased and that an amplifier be 
used on its output to make both + and — 
output available. Diode logic can determine 
whether the output sign should be + or — 
and diode switches can be used to gate the + 
or circuit. 

This is about a $1,000.00 device. If the 
frequencies do not extend beyond 1,000 or 
1,500 cycles, an even cheaper multiplier can 
be used. 

J. M. Graham, PE 
Cleveland Pneumatic Industries, Inc. 
Grand Rapids, Mich. 


SOLUTION B: | believe some form of watt- 
meter multiplier would fulfill the stated re- 
quirement. Several possibilities of varying 
cost and accuracy are suggested: 

1. The Sanborn Company makes a watt- 
meter input amplifier for their oscillographic 
recorder units. This accepts two inputs, nor- 
mally current and voitage, and gives an output 
signal proportional to power, P El. Perhaps 
this unit could be used directly or with but 
slight modification. 

2) An inexpensive single-phase wattmeter, 
perhaps rewound, could be used. A photo- 
electric pickoff or some low-torque output 
indicator such as a synchro or transducer- 
type potentiometer could be used to indicate 
the output. Simpson Electric Co. makes a 
panel-type wattmeter for about $40. 

3) Ohio Semiconductors, Inc., makes a de- 
vice called the Hallitron, which makes use of 
the Hall effect; When a current is flowing in 
a magnetic field, a voltage is developed at 
right angles to both the field and the current, 
proportional to the field, the current, and the 
sine of the angle between the current and the 
field. They furnish the device either for in- 
sertion in the user’s magnetic system or in a 
complete unit with electromagnetic windings. 
The complete unit may suit your needs without 
modification. | think it costs about $65. 

L. F. Garber, Electronics Eng. 

Aerolab Development Co., Pasadena, Calif. 


SOLUTION C: The solution to the problem of 
four quadrant multiplication involving fre- 
quencies from DC to 30 Mc can be obtained 
in a vacuum tube developed by our company. 
The device accepts voltages up to 10 volts 
peak to peak and provides a current output of 
590 wa peak for Xmax times 1/max. The de- 
vice was developed using voltages obtainable 
in most analog computers, modules of 300 
volts with variations available on request. 
J. W. Griffith 
Electro-Glass Laboratory, Beaverton, Oregon 


(Problem 136) 
TRANSFORMER BAKING OVEN 


We are planning to purchase new ovens for 
baking transformers of all sizes. Due to the 
nature of our business a batch type oven is 
preferred. 

The problem is this: What are the pro's and 
con's of using infrared ovens for baking trans- 
formers in comparison to gas or electric heat 
ovens? 


SOLUTION A: The type of heat for transformer 
bake-out would be largely dependent upon the 
particular varnish used for impregnation. It 
will generally be true, however, that infra-red 
heat will give higher surface temperatures 
compared with the temperature at the center 
of the unit. 
it would generally seem desirable to heat 
the unit uniformly throughout its volume. To 
accomplish this, it may be interesting to try 
self-heating the unit by applying a voltage to 
one or more windings A the transformer. 
. W. Walsh, Engineer 
Thermo Electric mite. Co., Dubuque, lowa 
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Sweep Frequency Techniques 








Model 900A—THE MOST VERSATILE 
SWEEP GENERATOR $1,26000 
CENTER FREQUENCY — VHF 0.5 to 400 MC 
UHF 275 to 1000 MCS—SWEEP WIDTH— 


up to 400 MCS—FLATNESS— + 0.5 db over 
widest sweep! 





Model 707— ULTRA FLAT 


SWEEP GENERATOR $79500 


Featuring +5/100 db flatness—Plug-in osc. 
heads*; variable sweep rates from 1/min. to 
60/sec.; all electronic sweep fundamental 
frequencies; sweep width min. of 1% to 
120% of C.F. 

*Heads available within the spectrum 2 to 265 MCS 


Models 601 /602—portaste 
GENERAL PURPOSE $295.00 


COVERAGE— Mode! 601 
—12 to 220 MCS. Model 
602—4 to 112 MCS— 
FLATNESS — +0.5 db 
OUTPUT — up to 2.5 V RMS 
WIDTH- "% to 120% of C. Ale 









Model AV-50 
Variable Precision 
Attenuator $150.00 


Model FD-30 $250.00 


High speed DPDT co- 
axial switch permitting Long life rotary 


switches; dual wip- 
ing silver contacts 
n "Kel-F” dielec- 
tric. 0-62.5 db in 
Y_ db steps; DC to 
500 MCS. 


oscilloscope measure- 
ments without calibra- 
tion—all measure- 
ments referenced con- 
tinuously against stand- 
ard attenuators. 


Write for catalog and technical Newsletter series on 
measurements using sweep frequency techniques. 
Prices and data subject to change without notice. 


JERROLD ELECTRONICS CORPORATION 


Industrial Products Division Dept. ITE-1 
The Jerrold Building, Philadelphia 32, Pa. 


_# 
ms 





Jerrold Electronics (Canada) Lid., Toronto 
N.Y 


Export Representative: Rocke International, N.Y. 16, 
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EPOXY MOLDED CONTROL 





SUBMINIATURE PULSE TRANSFORMERS 





THERMIONIC DECADE SELECTOR TUBE [I/vternational Electronics Corp. | 





3” BY 1%” CATHODE RAY 





PLUG-IN TRANSISTOR CHOPPER KIT 
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TRANSFORMERS | Microtran Company | 


Available In VA Ranges Up To 25 VA And 
Frequencies From 30 To 20,000 CPS 


Available for a wide variety of control applica- 
tions, this series of Epoxy Molded Control Trans- 
formers features voltage accuracies up to .1% and 
can be considerably bettered on specific require- 
ments to .01%. 


On s>ecial order the control transformers can be 
had in V.\ ranges up to 25VA and a range of fre- 
quencies from 30 to 20,000 cycles 


Manufacturer states that their exclusive winding 
techniques permit center tap balances to .001%. 


Pulse Widths Range From 0.05 to 
5.0 .Sec—Repetition Rates to 500 Ke 


This new series of Subminiature Low Power Pulse 
Transformers has been developed for use with 
transistorized blocking oscillator and interstage 
coupling circuits. Designated as the AME type pulse 
transformers, the units are wound on high perme- 
ability ferrite cup cores and are epoxy encapsulated 
in cylindrical aluminum cases approximately 12” 
long with a diameter of 0.369”. The transformers 
are available with two or three windings and a 
choice of five different turns ratios. Connections are 
provided through pig-tail type leads, 1%” minimum 
length. 

The Type AME transformers come in a range of 
pulse widths from 0.05 to 5.0 usec at repetition 


Has Counting Speed of 1 MC—Has Thermionic 
Cathode And 30 Other Electrodes 


Designated Mullard ET-51/6700 Trochotron this 
new Thermionic Decade Selector Tube consists of a 
thermionic cathode and thirty other electrodes 
formed into ten similar groups. Each group consists 
of a target (or output) electrode, a spade (or beam- 
locking) electrode and a grid (or switching) elec- 
trode. 


All the ten targets and ten spade electrodes are 
brought out individually to the tube base. Alternate 
grid electrodes are connected to form a set of odd 
number grids and a set of even number grids. The 
electron beam within the tube is formed with the 


TUBE 


High Sensitivity And Light Output— Flat Face 
—High Altitude Performance 


This compact 3-inch Cathode Ray Tube features 
a new ultra-modern tube design and is the latest 
addition to this makers’ family of ‘“‘Rayonic”’ cath- 
ode ray tubes 

High sensitivity and light output are combined 
with a flat face and high altitude performance to 
make the new tube a highly beneficial component, 
it is stated. 

Designated as the 3ASP7, the unusual tube is 
designed to give a good pulse display at low duty 
cycies. Sensitivities under a typical anode voltage 
of 2000V are 33V in. vertical and 80V in horizontal. 


The tube has the anode brought out separately 


| Waterman Products Co. | 


| Solid State Electronics Co. | 


Connect & Disconnect Load From Signal Source 
—Convert A-C Signal: To D-C 


This Plug-in Transistor Chopper Kit contains three 
choppers which are plug-in versions of the manu- 
facturer’s Models 50, 60 and 70 solder-in types. 
They provide for immediate insertion into a stand- 
ard 7-pin miniature socket and are also directly 
soiderable into a P.C. board 

Designed to connect and disconnect alternately 
a load from a signal source, they may also be used 
as a demodulator to convert an a-c signal to d-c 

The choppers are capable of linearly switching 
or chopping voltages over a wide dynamic range 
which extends down to a fraction of a millivolt and 
up to 10 volts 


| Technitrol Engineering Co. | 


e System; Sec. 


5600 


The units can be supplied to meet MIL-T-27 grades 
2 and 5. 





Nickel plated brass screw stud terminals are 
standard, but other types can be furnished to meet 
individual requirements. Terminals can be had 
on any desired surface. Overall sizes are available 
up to 2” x 2” x 2”. Strap, insert or stud mounting 
available. 


PRICE: Varies with customer requirements 
AVAILABILITY: On request 

SALES OFFICES: See eem p. 1328 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1133-1135 
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eem File System! Sec. 
[clectronic engineers master PeZ-18L") 


rates up to 500 kc. Total pulse energy is given at 
3.5 watt/usec. 

The units are available as follows: Commercial 
grade, for operating temperatures from —25°C to 
105°C; MIL grade, for —55°C to 105°C and sur- 
passing most requirements of MIL-T-27A, and; X- 
grade, which meets all MIL grade requirements with 
increased temperature operations to 150°C. 
PRICE: $7.00 (1-9); $6.30 (10-24); $5.50 (24-49); $4.70 

(50-99) 
AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1383 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 554 555, 1138, 
1139 
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eem File System Sec. 
5700 


aid of a magnetic field obtained from a magnet 
which surrounds the tube. 


ABRIDGED OPERATING DATA: 


Target supply voltage 100V +10% 
Target load resistor 3300 ohms 
Target output current (per target) 5 ma 
Spade supply voltage 100V +1% 
Vh 6.3V 
th 300 ma 


PRICE: On request 

AVAILABILITY: On request 

SALES OFFICES: See eem p. 1306 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 1154, 1155 
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5700 
and is rated up to 35,000 feet. Phosphors include 
P1, P2, P7, and P11. The new tube is less than 9- 
inches long and is said to offer superior quality 
performance to much larger tubes. 
Maximum Ratings: 


Anode Voltage (A2) 3000 Voits DC 


Anode (A2) Input 6 watts 
Anode +1 Voltage 1200 Volts 
Grid =1 Negative Bias Value 140 Voits DC 
Positive Bias Value 0 Voits DC 
Positive Peak Value 2 Voits 


PRICE: $33.00 AVAILABILITY: From stock 
SALES OFFICES: See eem p. 1401 (1959-60 Ed.) 
OTHER PRODUCTS: See eem pp. 763, 1167 
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5900 


Unlike mechanical choppers which can only be 
designed to operate over a narrow and compara- 
tively low frequency range because of mechanical 
limitations, these transistorized choppers are in- 
ertialess devices that can be driven from dc to 
hundreds of kilocycles. 

Models 50P and 60P are germanium units for 
operation from —55°C to 90°C. Model 70P utilizes 
silicon transistors exclusively for high temperature 
application up to 150°C. 

PRICE: On request 

AVAILABILITY: From stock to 2 weeks 

SALES OFFICES: See eem p. 1373 (1959-60 Ed.) 
OTHER PRODUCTS: See eem p. 1177 
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For Your Replacement Needs... 
THE WORLD'S GREATEST LINE OF INDUSTRIAL TUBES 


DISTRIBUTED BY: Py p DALIS, inc. 





® CATHODE-RAY TUBES 
| ou Ni MULTIPLIER PHOTOTUBES 


For Replacement in Any Equipment 





The best known, and greatest line of cathode-ray tubes and 
multiplier phototubes available to the replacement market—made 
by Du Mont. We have the Du Mont tube you need for your 
replacement—in any type of equipment—ready for immediate 
shipment. The best, from a local, fast delivery source. Call today. 


Wholesale Distributors, ELECTRONIC SUPPLIES 
35-35 24th Street, Long Island City 6, N. Y. 


Phone: EMpire 1-1100 






























































CRT’s, ELECTROSTATIC DEFLECTION & FOCUS 
PHYSICAL ELECTRICAL CHARACTERISTICS 
CHARACTERISTICS Typical Operating Conditions 

JEDEC Outside Post : “Grid Deflection Factor Line 
Type piaasten —_ Number pon — a. be red D1 D2 D3 D4 br 

°. (Inches) (Inches) of Guns V de V de V de V dk V de/IN V dc/IN Inches 
3JP- 3 10 1 3,000 1,500 300 to 515 | 22.5 to 67.5 127 to 173 94 to 128 | 0.030 @ 25 Ft. L. 
3WwP- 3 11, 1 - 1,500 247 to 465 45 to 75 62 to 76 43 to 52 0.026 @ 7 Ft. L. 
3ABP- 3 10% 2 4,000 2,000 | 380 to 580 45 to75 164 to 198 | 148 to 181 | 0.018 @ 25uA de 
3ACP-A 3 10 1 4,000 2,000 390 to 550 45 to75 175 to 205 | 138 to 158 | 0.016 @ 50uA de 
3ADP- 3 10 1 4,000 2,000 320 to 470 52 to 87 140 to 160 61 to 70 0.014 @ 25uA de 
3AYP- 17364 x 3/6 8% 1 _ 2,000 4to700 | 28 to 67 68 to 92 28 to 38 - - 
4DP- 34%. x3%”r 12% 2 4,000 2,000 350 to 550 52 to 87 115 to 140 90 to 115 | 0.020 @ 25uA de 
5AG- 5% 16% 1 4,000 2,000 400 to 685 52 to 88 68 to 92 59 to 81 0.022 @ 25uA de 
5CPA- 5% 16% 1 3,000 1,500 280 to 515 | 22.5 to 67.5 58 to 80 50 to 60 0.030 @ 15 Ft. L. 
5RP-A 5 16% 1 10,000 2,000 | 362 to 695 30 to 90 102 to 154 | 97 to 145 | 0.030 @ 50uA de 
5SP-A 5%, 18%, 2 3,000 1,500 272 to 521 34 to 56 62 to 76 53 to 65 0.027 @ 10 Ft. L. 
5XP-A 5% 17% 1 12,000 2,000 362 to 695 45 to 75 130 to 159 42 to 52 0.020 @ 20 Ft. L. 
5XP-B 5% 17% 1 12,000 2,000 362 to 695 45to75 130 to 159 42 to 52 0.020 @ 40 Ft. L. 
5YP- 5% 17% 1 4,000 2,000 362 to 695 30 to 90 72 to 108 24 to 36 0.032 @ 25uA de 
SABP- 5% 16% 1 3,000 1,500 | 300to 515 39 to 65 40 to 54 27 to 36 - ~ 
5ADP- 5% 16% 1 3,000 1,500 300 to 515 34 to 56 40to 50 /|30.5 to 37.5| 0.030 @ 25uA de 
5AFP- 5% 18%, 2 4,000 2,000 400 to 684 45 to 75 54 to 66 43 to 53 0.030 @ 25uA dc 
5AMP- 5% 17% 1 - 2,500 0 to 300 34 to 56 40 to 50 20 to 25 0.032 @ 15 Ft. L. 
5AQP- 5%, 16%, 1 oo 2,500 0to300 | 34to 56 40 to 50 |31.5 to38.5| 0.030 @ 15 Ft. L. 
5ARP- 5% 18% 2 _ 2,500 0 to 300 34 to 56 45to55 /|31.5 to 38.5} 0.030 @ 15 Ft. L. 
5ATP- 5% 17% 1 _ 6,000 0 to 700 34 to 56 9410 116 34 to 42 0.035 @ 65 Ft. L. 
5AWP- 5%, 16% 1 10,300 2,300 500 to 730 33 to 55 113 to 128 | 113 to 128 | 0.016 @ 25uA de 
5BDP- 5% 18%, 2 14,000 2,000 | 400 to 630 45 to 75 130 to 160 | 111 to 133 | 0.020 @ 50uA dc 
5BFP- 5s 1876 2 13,250 2,750 600 to 900 35 to 65 130 to 161 | 110 to 138 | 0.020 @ 50uA dc 
5BGP- 5Vs 171% 1 10,000 1,670 | 18010590 | 50to 80 70to 86 |28.4t034.8| — -_ 
5BHP- 5% 18%, 1 10,000 1,670 180 to 590 50 to 80 70 to 85 15 to 18.3 _ - 
5CAP- 5% 17 1 6,000 1,850 225 to 670 60 to 85 48.3 to 61 22.6 to 28 _ 
5CBP- 5 Va 18%, 1 4,000 1,900 190 to 565 62 to 85 48.3 to 58.5|15.5 to 19 = a 
6DP- 527/59 20'/6 3 12,000 4,000 950 to 1225| 75to 124 112 to 138 | 105 to 130 | 0.015 @ 25uA de 
7YP- 5%. x5% 18% 5 4,000 2,000 450 to 650 50 to 90 68 to 84 27 to 37 0.026 @ 25uA de 
7ACP- ae x oie 17% 3 9,000 3,000 | 595t01020| 67to112 86to 130 | 84to 126 | 0.036 @ 50uA de 
7AEP- 7 15% 1 4,000 2,000 380 to 620 451075 81 to 101 67 to 83 0.022 @ 25uA de 
7AGP- 7 18% 1 _ 8,000 | 2000 to 2950/| 105 to 175 175 to 195 | 170 to 186 | 0.016 @ 25uA de 
12ACP- 12/6 24%, 2 - 7,500 | 1750 to 2500| 150 to 225 140 to 190 | 130 to 180 | 0.015 @ 2uA de 

CRT’s, MAGNETIC DEFLECTION, ELECTROSTATIC FOCUS 
ELECTRICAL CHARACTERISTICS 
PHYSICAL CHARACTERISTICS Typical Operating Conditions 
JEDEC Outside Negative si 
Type _ Face Overall Deflection Accel- Grid Focus Cutoff Width 
No. Dimensions Janate , Angic erator No. 2 Voltage Voltage = « 

(Inches) Inches Degrees) V de V de V de (V de) (Inches) 
3AKP- 3 6% Note 7,000 300 —105 to +250 45 10 95 0.011 @ 50uA de 
S5AHP- 4'V%e 11% | 53 5,000 300 0 to 200 28 to 72 0.010 @ 100uA de 
5AHP-A 4'Ve 11% 53 5,000 300 0 to 200 28 to 72 0.010 @ 100uA dc 
5ZP- 5 14% 40 27,000 200 6300 + 12% 70 _ = 
7ABP- 7%6 13% 50 7,000 300 0 to 250 28 to 72 0.012 @ 100uA de 
7ABP-A 7% 13% 50 7,000 300 0 to 250 28 to 72 0.012 @ 100uA dc 
1O0UP-A 10% 17% 50 10,000 300 —150 to +150 28 to 72 0.015 @ 100uA dc 
1OWP- 10% 16'Vis 50 10,000 300 0 to 300 28 to 72 0.017 @ 100uA dc 
1TOWP-A 10% 16's 50 10,000 300 0 to 300 28 to 72 0.017 @ 100uA de 
12ABP- 12%6 18 55 10,000 300 0 to 300 28 to 72 0.019 @ 100uA de 

12ABP-A 12%6 18 55 10,000 300 0 to 300 28 to 72 0.019 @ 100uA de 





























H. L. DALIS, inc., 35-35 24th STREET, LONG ISLAND CITY 6, 


N. Ves EMpire 11-1100 




























































































































CRT’s, MAGNETIC DEFLECTION & FOCUS 
PHYSICAL ELECTRICAL CHARACTERISTICS 
CHARACTERISTICS Typical Operating Conditions 
~ ite ; neemnes, aie <—— ee = Sais — 
EC [oun | | | | meee mm 
Type Face Overall Deflection Accel Grid Focus Cutoff ae 
N Dimension Length | Angle | erator No 2 Current Voltage @ 200uA 
°. (Inche (Inches Degrees) pee Ic i. dc mA de ? V de (Inch) i 
5FP- (7A, 14) 4'%s 11% 53 4,000 250 75 to 102 25 to 70 0.020 | | 
5FP-A (14A) 4' Vie 11% 53 4,000 250 75 to 102 | 25 te 70 0.010 
5BCP- 4.95 7 70 8,000 - 56 to 84 | 25t075 0.011 
7BP-A 7 13% 53 7,000 250 99 to 135 25 to 70 0.020 
7MP- 776 12% 50 7,000 250 105 to 140 27 to 63 0.012 
7uUP- 7 13% 53 7,000 250 99 to 135 | 25 to 70 0.020 i 
7AJP- 5. x 51% 19 40 14,000 550 77 Avg. | 75 to 150 0.008 
10KP- 101 17% 50 | 9,000 250 105 Avg. 27 to 63 0.020 
1OKP-A 101% 17% 50 9,000 250 105 Avg. | 27 t0 63 0.015 
12DP-A 12 19% 50 7,000 250 99 to 135 25 to 70 0.040 
12DP-C 12 19% 50 4,000 250 75 to 102 25 to 70 0.020 
1 12SP-D 127% 18% | 54 9,000 | 250 | 105 Avg. 27 to 63 0.015 
In addition to the cathode-ray tubes shown in the above tables, we are a source for the following 
Du Mont cathode-ray tubes: 
1EP 2AP 2BP 3AP-A 3BP-A 3DP-A 3KP 3RP 3RP-A 3SP 3XP-A 4CP S5AUP 5BP-A 5HP-A 5JP-A 5LP-A 
5MP-A SNP SUP S5WP 7CP 7MP-A 7QP 7SP 7TP 7UP 8CP 8DP 10QP 10SP 10UP 10VP 12DP-B 
12SP 12SP-B 16ADP 17LP 21FP 
R PHOTO B 
MECHANICAL ELECTRICAL DATA 
DATA General 
2 . Es | Fs 2 = (© Cycles) cA L #335 <; P Average Current 22 
Tube Se = z | = = zs i == = meee aed J : es * ; Amplific ation —. 4= = 
Type / Zs | < ; 105 v/s ] 145 v/s « ® a 105 v/s 145 v/s Ar Z 
6365 Ya 6 50 - 15 10 ~ 3x 10° 1300 Ou 
@ 150 v/s 0.056 @ 150 v/s @ 150 v/s 
6362 Ye 10 Vp $11 50 7.5 ~ 0.045 0.05 1.5 x 10° - 1300 
6935 Y, 10 Vp $11 50 15 _ | 0.045 | 0.1 3x 10° _ 1300 |... obtain 
6467 1% 10 1 $11 60 13 120 | 0.056 | 0.05 2.15 x 10° 2x 10° 1800 way you ¥ 
6291 1% | 10 1% $11 60 13 120 0.056 0.05 2.15 x 10° 2x 10° 1800 with the 1 
7065 1% 10 1% $11 60 45 _ | 0.056 0.05 7.5x 10° - 1300 ELECTR 
6292 2 10 1% | $11 60 | 13 120 0.056 0.05 2.15 x 10° 2x 10° 1800 
K1306 2 10 1% | $13 60 | 13 120 | 0.056 0.05 2.15 x 10° 2x 10° 1800 “Se 
6911 2 10 1% | IR 1 6 6|l~Cl9 _ | 0.0016 15 5x 10° - 1600 Reade 
7064 2 10 1% | $11 60 | 45 = | 0.056 0.05 7.5x 10° _ 1300 
6363 3 | 10 | 2% | si 60 | 13 120 | 0.056 0.05 2.15 x 10° 2x 10° 1800 It's 
6364 5% } 10 | 4% | $11 60 | 13 120 | 0.056 0.05 2.15 x 10° 2x 10° 1800 
1 1 i A) Check £ 
ee ie 
oU Mont ne 
ALLEN B. DU MONT LABORATORIES, Inc., 750 Bloomfield Avenue, Clifton, New Jersey on 
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Help 
ounsedf... 


... Obtain information the 
way you want it... 
with the new 
ELECTRONICS PRODUCTS 
Magazine 
“Self-Screening”’ 
Reader Service Card 


it's easy as A-B-C 


A) Check ( “A” beside item # 
. if you would like further 
information about the pro- 
duct described; i.e., specs, 
applications and sample 

(if practical), 


8) Check [J “B” beside item + 
... tf you want a catalog 
on complete line. 


¢) Check [) “C” beside Item # 
... if you wish @ sales engi- 
neer to call 


SEND THE POSTAGE-PAID 
CARD IN IMMEDIATELY. 
WE'LL DO THE REST. 


ELECTRONIC PRODUCTS Magazine Please Print Carefully 


Check 4 for information or Action required: Name and Title 


A—Send further information about product Company 
described 


B—Send catalog on complete line 


Address 


C—Have sales engineer call City Zone State 
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| 7 | For Change of Address 
+ _ ; a 
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United States 
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A MESSAGE FROM THE PUBLISHER 


With this issue we are pleased to present an old friend with a bright new face. Your 
old friend, Clip/File, which has kept you abreast of new product developments in the 
electronic industry for the past year and a half will come to you from now on under 

the title, ELECTRONIC PRODUCTS Magazine. Undoubtedly you have noticed many 
other changes in addition to the name change. Each of our 56,000 readers will be 

the benefactor of these changes. To a great extent, each of you played a role in bring- 
ing them about. 


Time and again, you have told us, and every other publisher, that new product 
information is at the top of the list of your informational needs. You have also made 
it clear that you wanted: 


* Factual information - presented concisely. 

¢ Systematically organized information - arranged for easy use or 
reference. 

* Complete information - including accurate descriptions, applications, 
prices, availability and sales office references. 











We feel that we have more than met these specifications with the specially designed 
and expanded format of ELECTRONIC PRODUCTS Magazine. 


As the only publication in the industry completely devoted to new products, we want 
you to continue participating in order to help us live up to the responsibility. Write 
us whenever you wish to make a suggestion or contribute a thought. 


ELECTRONIC PRODUCTS Magazine is edited for you! 


ey 


Samuel Roth 
Publisher 
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Complete ratings in these and many more tantalum capacitors WRITE FOR ENGINEERING BUL- 
comprising Sprague’s famous TANTALEX* line are all LETINS on the Sprague TANTALEX 
available on /arge-quantity, short-delivery schedules. Sprague Capacitors in which you're interested. 


: : — , Address your letter to Sprague Electric 

industrial distributors carry comprehensive stocks of the a haat 
Co., Technical Literature Section, 

most popular ratings to meet your immediate needs. 479 Marshall St., North Adams, Mass. 


TANTALEX Capacitors are backed by thousands of test 
hours. They’re characterized by extremely low leakage current ® 
and unusually high capacitance stability even at low tempera- SPR AGUE 
tures. Sprague’s many types cover a temperature range of from 
-55 Cto +125 C; voltage ratings from '/ volt up to 150 volts. the mark of reliability 


SPRAGUE COMPONENTS: 
CAPACITORS «+ RESISTORS « MAGNETIC COMPONENTS «¢ TRANSISTORS « INTERFERENCE FILTERS « PULSE NETWORKS 


HIGH TEMPERATURE MAGNET WIRE . CERAMIC-BASE PRINTED NETWORKS . PACKAGED COMPONENT ASSEMBLIES 
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